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I* Jg %k®* tb@ sit® 
mf m%%&m «f «ii- #xitising «i,f®»% te a®% %-eier flitr® 
a» «mt3.sfel® fijr -Ismisal ^TimmTf 
mlmM>l$A gmupB &mA mmmi&w Blmb&xi& fkm pyi®rity 
wM$0k #m« «"&#r,0f mf mi&f im %im iaitiai 
mt mmiMtion %km- mhimt ©f .aa«& 
4 #MiPiP#r ft*' «a- t-te- ®x4^%i:©a ©f 
4is©lo»@A ^at. ita©-^. %Ji# Imwm »»&•» @f fajeyg oiO-f a tm 
wlffesatiaiir tk# sta^ ©f %•!©• m-mm%m #f 
fMt- of 4e%a mimttvrn mshmim km 
m® ia ^ .©sl4a%i®a« 'Wr# @a tb.© #a® 
feaat t©^ aiM «»4 mm mm .iaat %©$• @«t«giv« to tlir©ir 
©tt tt# Mwr' imvestigatioas Mm 
%##a wtm ttof .sligttaiy . 
aM 'Wm mm&. pro'tots of ®xt«tsl*®. xjxli®-
%lm teat littJL# lias %@m 'ioa® ®b 
tto iiy4»|.|fs|.s aat iai?®stl#it%i©a @f a«sw®*eir, 
%km mmhmm%m #m« type mt f:«l©tli§ m$A 
t (k 
# 0 
to# liy. sai lm€s©m (169,lf0| 
aad Caldwell aM Hixon {36), 
f&ip s©»«#imsftes#s i32l4-a«.6» ©f 
1 
by faalogens in alkaline and aeutral ««aia. One of 
is a stuiy of tM ©xidatrioa of wmw bf «a ««iiiiif 
©onti^llsd process, viz*, by an @leetrolytlc sodium h^po--
#lilorit8 treatffi©nt la alksjlia# aolutioa# This study seeks 
.iaforaatioa r®«ardlig tite fmet§r# i»fl,mea«© tli# pr©#es^ 
ties of the ozldHzM starches and the QbB.s^&B ia properties 
tfesuiting from an i»irea@isg aaouat of oxidation# The otiiei* 
plmm® i& a stuij of til# adoiianlsm of '^0 nore asct^si'v# 
V 
#j£ldatiou of gelatinised stareii by bromin® ia neutral solutioa* 
This iavolT®s stabiliz&tioa of tho lab 11© o%ldls&ed stareli^ 
oautious hydrolysis to oxidized gluoose unitg, fractioaation 
aMJ i4«atifi@atloa of tii® r#miltiag darbo-
. •• 
liytrat® a#i4g» 
4 r©Yi©w of til# 3.it#»tur« mm all %fm® ojcitstioa of 
• 
#taw& iias hmn s«t« aa ©rieatatioa* 
tEifti:giag &.g©ata @ea m%, b# #.». a weight basis* 
®m® f#«A #f 'tJilorij® Is ^ ©igltt ^f©ua48 @f 
a«tivta*. Ito mrnmw tiat s&ti»fa«-ferr ®^risoas mf b# m€« 
s®o:ftg, t&.«-©xMisi^ -.ag«.ts us#€ @® Ss. mi« tM«si® tbe 
,11111.• ail,>1,11,.iilinjiiiYTi..ui.|ir.ill.ilw«iMiMMi.iiiii|ini.i.iiiiJiIl.i»>WW>mB»«-ii.M»«»iJi.i.M  ^ i.ii.iu.».i.i..ii 
%.* *««? r#f«rs to uatif® wngelatialMd stair#to. 
graatjXes and i® usecl in tiiis tliesis iii ^•i'aferenee to tb® 
longer term* 
wtigM .©Eiiaoit hm hmm. m «i, 
r@poi?t©d Si# -^f f®ir »aA 
C%%0%^ w4t« for tm efcl©rla® fdi* 
-mai% mm, f© .gi^a# .tfT ©tt#.*-!#® pew %m .g:mw #f 
©tar©a.« thlm 6^«# 1* m&f i^j^risons wlil®! 
iitw hmm mim M %M literature ©a.a weight basis and ma.i:«# 
a *ft*4&aaE «@^arisQa #f «.ll #mi€ii4a« 
*" ji-"0 *" 
4# fN -Qt 
t'tet m%mm& taa i^tooifsed by s®M 
teg %mm im mm Ssapsrtaat to -asi wmmmh tliaa hmm-
%M @xi«itt:tea. mm .6.fi»iysiii #f «i» is&t 
41s©oto»4 rnatH y^f® a.f%« mtarsfa tei fe#«a ©xMJjset* 
fourcro'ir {82} ia 179 C Mi. oxidiaei staroh fef as^is 
t»t®t mitri© a«M#. lafer i«s* li»Mteff 
llSi'l. i» 1811 tii# l^portasfe. mmmwBXon %© 
Siu«®s# fey ft©i4# 
l&s ©t the oxidation #f B^mmk i#f#a4s t© a 
mz%m%- #a tt® fl «f m©diiia» lims l#«a -©sMI-set ta 
®©i.i,,, •««. afittffal wiatl#Bg» 
•i'* -^Mattes etaTOti mM 
Itt m aoid »4iw tof*droly».ls ef stAmh mmwm 
®mi|la%i©»* Oxitoties .ia a#it ..golatloo- ^mmterrn^. 
f©«s tto ^ydyolyti# #f #•%«©&• 
Oa i^totion »y aitrio aeift* B©»9s«k©wski «at Itetewe^Jci 
Cifl m»im •««a»t.itativs mmmm& m mmm kfrnmimi®-
fey dilute nitric aeid that oon#.«t3paM©ms 0"r#r 0»i8 
altri« aoid resultat in oxidation, B%mm»^ a@i.A 
mtAmh t© tarfe«i@, aat 
melts m& mrhon dioxid# (9O,mA2E,104,l^'?,2itl« Eaohihaiift 
aat « 4f# yt#3.t »f rn^mmto 
««4i aai a yisli of oi»li© it«M. 
msiag fl50ii©eatmt#t aitri# a#it. C8| fi®&®sA 
#?:Mise4 »tarefe.ep of fayyli% soluMli^ to ##M ftxi« 
dized starcJa oontaining aitrogen mm obtainei hf wmBf ef 
wa.eB' tte m#' mmS^ m%-hf 
altri# aci4». Petit*® pwduet ^atsia©# S# aitrl© aaid» 
tm l^ w#v@r» WB ia©»tet ^ 
pMPtfltti .»gi2ltiag .pi©du^t reiueie^ 
tiMm* oxidattoa w»m- mim ms ©fe%aia©i 
with mMf »xali®» 
fills Mb% a©i4» '«iaEiti4## wm- 'sies- ^mrnirn^ liy Mmmy {B^} mi 
Mlmmmm iMml m^m mm€ aitipt# #a, atarefe* 
l»a,«©aa»t |ES| «t# a product soXublo $m mlA W-ter* MW:mim 
a @3C»» CIJL? #ttti¥al«ts| #f nitrls 
ttil Immm ) pTO^-iwA m |i# %| e# 
exploded at 194®C» S»«,'«»t Millar (30) ms#i 4«i-
iMts @f #t*#sg t©' ft#l^ »g| 
#oliabl# star^fe, limit Aextrln, aaltodextrim -mM 1^g@li*s 
•«rls4e*t i^».# ^ mm Btmm *as llttl# 
§,l%&mi mm still M a %lm tt# 
€isti««t ®#ii •^atatteir «f tl@ altrat#! €#xtrlas • t©g®1fc«if wi'ti. 
•%li«ir Iftss #f f©€«®l»i ^ ms ^jtmf ttot #xi#atloii 
a# stairtli #f .«i (Ml ©®«ta,,.Sji* 
•Isg in*m '%# 13«44^ mitTOQ&n mmm prepared from «#ra» jp®ta%%. 
ri## aai ssltttt© %y'g #r «iiM mliE®t 
nith. sttlfuris aaid* 
Ll©^@s C197) obtainet a mmml^msMmh Sg| %f 
f&#' at%t©a #f fwtag alijfi# a«it# fto® mf Beirt. 
mm& CIS) ©sataiMt M»08^ % a»i §&m & stfoaglr 
'^ €a ^  ai*»g#a wm»- r«©wi %y atteialie g#€im 
toyifoxli#* (240) 
&mmM %m m. m ©xplosi^e, 
S«s# n# Wm fatents ®» jQitrlo aold oxidation #f 
tt.» is mim mpm 
•fe* ^ fte® i#eompositioa #f 
liTOitim aitmt# wft# tef t&s f»s«,©e of stareh Cfi|.,, 
MMmm sf ©xliatioa mB tM •ilssii# «€ t^r&ea mm&xi€m 
mm^vLtlQUrn Mmmmlvm altrat# was ms«t im- a 
Cti«). 
MSBMas Sz tissBte sam* S#ife«al 4»r@«tl#at©jps-
•&3J.®w®t A»ai© atit -%# *€% ©•* #tay@li i»t i#aEtria aM®f «JJ.A 
<i0Mltl©a» t# ppodiio® • s*il a»«t ©f ©xii&tioa, Bt&mk 
tJr^at'sA .•».» ©@st#arfe«^4 t© O* 
iil.1 #* t® iextriae {e2,144#ltf I* f&® a»»a%. »f mmmi® «#i€ 
Mats C144|:!»« #»# ©qmivaldat f#F glmeos® iuai%-# 
1 )^ m mtmTp 
•m •«! 
iM tr©3?f ttittt# 'ai^ Jl.. If *81# .f3fOi,tt@«4 ia 
I l f l )  
m«t -ttlmt# A«it for %&• ' if-drolysi# ©f s^%mmh» 
atH iata om %&» reducing value mat of ttie produots 6m 
•m% allow %k# ©oaalasioa tiiat Ms tak«a pla^ ® mmu 
tJtemfto tt is frastioiO.ly o®r%aia .#». tli«oreti©al gii©sad»^ 
%hm torns been oxidiz#!#. A M%m publication bf 
aai {lfi| 4tt dffst tlm% oxlia* 
tioo #f tte« staroti oeourret* vis#* tilt gfaimml. la@3r#«# Jji 
aMtitf tefiag oxidation. Bmwmw&% mAiim mTkmm- toa€ .©b#@w#t 
tit«. ©f nmm -^kwrniM msli pa^oteet® |g5®.»»ES|« 
0»#s, B««« «.t Beafile |€4| F®p«te4 a yi#lA of mMm% 
1© t®- .11^ wmm 'im. mm @®it by sM 
&q\xlv&lBn%m #f oliTOialo acid, tfa,® iurfural b#i^ 44@t.ill#t #t» 
a TOlutioa mf tk« -jftarsfa im 1# lyt»«fele-rt# &®M# 
mmm, m€ Toll©ns (206) 
9mm. lladle but heated tiia oxidation 
m %m% tor uroaie aoiAs* AlkalM®. f©-»a^s®a%®# tewp»-
iffir# m axlAlm®^ 0tar@to wfei®te. 'tli® ©f 
a®lt furfmral @v#lati©a ®»4 by m »l®r tdst* 
m&m fiffbable tbat kestin^ of tJtoi a«M #®lutloa 
«a»g«i. tdstruotion of the polyeime«»-»S»@ 
m€ Wtmizj #Wala#4 la»gt a»«m%e #.f ;; 
foMlt#ftrt#« m&& mtrnTrn'mm witb sixte» 
©©.ataittli^ f•# fotMsiw Alstoomt# fi^ sulfuric a#M#: 
• M * 
mi mimm fits I mm- &hlm t# sfc«0.& 
If t|» mM tet «I»atr msM %&. dstamii^  
lif @xitst4«a* 
ll®3Lail>9tfai!m »€ farrow (B59) applied tii# mtnoa to ptas'sft 
fiay ©xi4i2@4 the star oh W' feelliag. 
is a at^uy® &i stiifurio &<i:14 aM potassl« %Mm 
tit3eat#4 -tte.® «s##ss 4i©to>Mfct« with siilfat©., 
&mmm 0t mm #itl©aist®t. tmm tm ©f 
tioluwuat# ias#t-f©,x ©xiaation. 
•f&@ ©fewai® aeli '%m&%mm% ©f te« Am %«»» 
(ESI,2.571 • , 
-PxitatiQa to gerafta«®aat®g». ,I«i^l#ia {liS) fouad that 
«a« g»a ©f' »mmh. muXA «•##&© e I.»S garms #f p@i?-
aa.agaaat8 ia solution, % l#«s 4»stJ.© ttmtMat witto 
p©i»^«mat®». M@%ea (197) #ltela«4 m ^mm tbat^ wm 
&&% stait#t* »ilt ©*i4ati©a, gtieti m ttet tof 
W©Mf liiti mm m»Ms X# im tJie ©old, or 
"by #ip C'SlOl# fieMet st«--«to@p.» 
-tov# ^mm r©itst«»i. itr tte w® ©f aeidi# f#»-
*ag«aat#® #fi ®taf#.fc .|lf5,l$f J» 
0xi4fttloa by to.Mrog#a peTO:giae> Ife# «eti@a ®f tori»i@a 
f@i®si4# em, starsfe Ms attraotst aare ipairtoir# tliaii ttoat ©f aay 
#tk#r |Sg.lSg.,SS-f 
1,$6, ISf, laS, tSS# , S6S, E8@»StS, »I I ,»• mf&&gma f 
•rtea#,, mmrnim. ^  sttatfe# m. 
JtS 
%iit ia mm mM%mm. 
4«t^ias mmS. gimeos©# Qsmmm& ffSjllil ld@atiflM fiaxtriast 
•mltm» m& ©mlie aeia hmt m glmmsm «mm ©xitotioa 
products when tfe# reaetlon was oarrie^l out at 4# tto 
oxl4atios p»a©«te4 a ptr«#ipitat© ©f j®trograi#i i^los#-
l^aia#. tolor sad »t©riai presipitatel# aleoli©! dls--
aff«r®4t 3P®dti0iag power ^lonea a sliglit 4««®as#, and t&« 
require! for tlie iodia# ©olor to dissipated, )* 
: 
S#iuMe mm^h ilk® a mlxtur#. #r «t s^teeisg 
mk mmk ©f ©oat»5l dxitetiea® hsM. ruai Mmuh&rs asft 
Kiiira (Bgilg mm%T&Tf %m flatia^s ©laimet tMt 
t# giu«0s# ms aas»t tfee products wima. %m st^iTaleat® #f 
f©r«>xi4© «er® iis@4 ia t^# p»s®a® #f f«r»ott» galtat^w ftoeir 
• -©lalm m» %«P#t mm. mm »t r«€m#lai. ••p9mw mi %lm 
»a«ltias solution *& on t&# aeltlng point aM nitrogen 
©f gMmmmmv ^s%er t© tew 
siml&tai. m aayl^lytie liytoolyeis ®f starth ly msiog veir 
dilute hydrogaa f©ro:;g:id@ {0*lfj and Iqbb)# VrnxtTim and naaltos# 
mm tM tiie -^s- Mrg#r ameiiats 
peroxii,# used» ijoari {S88| #t&t©s a©tiOB 
teftrtgw f#r«it© oa s%ar®tt- i# gewratt fey m 
•m&$' tmm that or 4Saii%ft«is* 
W&wabm&b m4 miff (fM) ' mx' mlu^ 
MXizlm a®aa» of ^ ftr#g@s fb@y:». too. 
• * 
of 4mxlag- tli® oxit&tioa. 
(ill ms#t f#rri« ©Jbloidae mm a». ae©#l©«t©^ ®f %M mlMtlm 
after fisdiag- thm-b mU^MA Jjr®».hii-i .m mtrnm^m m© rat©* 
BlrnmTmm aaA I'ftratttetf {17| obtaia#i <i©agi4®a1i-3.e satslrsis 
la m® ir#f©xii,# mtlac. ite^m ®r 
^©•fl f^8l tiiat liydroxyphenol «^-,a emtaifS'l. 
tliaa •bfc® mmj metal .ions* According '^m^i i^mU 
teisati®* &t i»©m salt 4ad iifiTOgsm ©a atar®^ mm mM 
mm mtfmtlvB la itb Edifying p&mmw ly aMitiea ef 
tf»sta®t gJlm'featteies# qt «ei4» 
filth iMmmmlm ai»ttBts of fc|*iirog«a f®»xMe t&w a 
tefiait# tS». mt oxidatiOBt itil fomi ttott t&e 
isg pimT ar»a#i®€ vaJlm## tt«a f®H t© 
.tfe© ii«El»w ia was i&«s©A «&tl# tli® ,]e-#4m®isg w&m^ «.© 
©xiiatiem «ss saipyiM ©mt 
witb a #»astaat maomt of kfir@g©m p0«>xi4# tfa# aeititr 
i-aaefeM-a •asastast B.t%mT a, ©@rtaim S«m© |St2,^ii#) 
a@t#i la^g® ia@rea,i# la s«iii:ty aa4 «tat#€ t&at %mwm w&m 
a ««M tmmig ta ® 
»a l^# ©xidlsed l>-f tMs 
%m.%ms .feroxld© oxidlzet mtmrnh wEieit 
a^#orl®4 |iS|» :l«i« |B8) &m&lm€ ferai© a#il 
•distlllats.» -Wm s%at®€# tMat a«ltb©r aos-; 
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¥#Iff fit#I i&%tala®A a. stai-efe *itfe 
Slit piop&rti#&». SftrMf ClOll tfeat a f©ry saali 
«©mB% mi ®it#4 f t-b« m.i€t%i-©a 
#f tta.aayles© a0C9leyated hydrolysis If tto mrnfmm . A large:r 
a»tta% of ©hloyiae Infeibiteft fi# iig#s-li©» toy 
la %km hXmmhim flmm %f «M©jpli»p. 
aotivity la©r#as94 {4)« fte #f #h.l©ilK0 
as@t. WW vsty -««3.J.i. SOG to 500 fmrfes p#ie ailll©## tet i% 
a®v©rtii«l.#ss la©»®sea %m& 41@stati# atttiritf aM^ 
lj^3?owi f&@## ©haag#® mm® »@t .@s@®uiit®:r»t 
mmf mtimmhM mmm^ aiteegsa alttdgea 
tri«tol©ri4e m Wmmfl psffoxift# mm asat fsf f3..ott3?^ 
t«5»ie agist stertfc witb gag. 
't© (1851* lim% at ^©« 
:»*fc#ip tb.a». at lOO^a# ita»#*s. #tte-rl,a«tet *s -@xi4isi#4 
t@- ® mmm% m*a %lm mmm&m may ©f tiis-
©ttier mg@«ts ese hm ffe® s«4 pliaa# #f t&is 
mrnm la*«t we^lg&tt 
s©iaity,'. tM hy&mgm l&m mmBOt-mtlom 
mm h%0.m% #f ^ Mm ©MMs## 
Iffe@a ^&liloriri0 watar wag ®lIow@4 t# it#"!, m {%«%»••«>• 
'aM Taylor |,f?l ttet %hm fS. 
f rea ^ ^ i-t vMm & 
Fis-# mi. -mm rlmmsltf a mMm^mrnrn- €ie©f « 'tomr® ^ 
&£%m tm immtlQM «f fm V®lu© ;. 
It 
@ma fM» mm ©f 
i • , •• • 
mm m&m&im reXme m^n m pMBph&t^ mttrnw wm rnrnm k&m 
tfe# ^  &t %m mrnm,  alM>v@ i ,  m %hm Is f tw tfc# 
sMfttf ®liaiig«8 &t yi*»sity &mm ia tm 
mimMmw 
Ume hmm .r^t0t#^e4 fm %hm 
ti« ©f B%mmh hf ohlorine: {11,1E,13»16»93,94,141,3.66,,180» 
1®., a©4,-ilf, £82, g8%i» * 
1% is IsterestMi te mtm im @tma«M.oa witk aoiifiea-
tioft #f ly %im^ fi«t m€ wilkiasom 
|i#0) @&l©ria« ms m m&tmljst ia m®ii .aayl®* 
lalfteaaylatsl Is acetylatea %f tills t&» 
a@®tat« obtala©i^ wltto %hm ®f f:r«f'ft»t4©a^ %-eia® 
«>r# soluble and le#s viscous is ms#t| 
m$lmm fcew®*®?,.' mlways fi©I4g' tii® . 
i»®4a©t (M0)» I* l» m«t #«taifst 
Is ©xMJLgimg'or a©4ifffiii tft mm tfe® 
iH^lopeotlB befor© It it *o©tylat«€« 
lteSS$£» M&h&iesm& tmrnk ttoat 
t3f@AtMat #f A^Etria witk ©f te.|g©aia© 
gls«is« .gtaliytffii# mit aTOlT®4. #»irfeoji Alexide aa4 
ma4 .gw©: i,ltt#©al# s«iA^a# s f»4m#t-* 1® p»f.a3r®t %m '©al'Si^at 
lesi .eat ©atet^,salts tsA ©t-Uyl ©st@r #f tfc# .gltt®.#al# 
a©i4» t&.® first %w$ ©f w@sw esystallia## Fiftto©!' 
ti©m tfe« s@it. %& te#wf©.», 
• *• 
mM I iff I al#o ©l»tsia#i'glmeoai# 
aeid# |8S|, ,1b order 1® malum oxlistios, treated 
4ie£#f f©tat© wi't& bTOaia© &ai «ltii ia 
©felorofora. 1® reported the starcii ^ itlst»lutelj ^aetoasgeA 
if all mm #xeliiie€* If »itt «tf w«#' 
fajdrobroalo m®lA was fdrm«# asi a®t©4 on tMe utrnmh*' 1IM#» iff 
faydTObroniio rneii and. dry tjroaia® ia chlo^faa. ««r# «i4#i t@ 
S-l»te©r C^Ol) aai 
Bw&lmm9ki <S04| a solubl# stai-oii l>y «s4^ lueaia®# 
11011 MmmA tMat fe^mis©,. Ilk# @fel#?fa©, maA« 
asrs- sasTOptibl© smylolytie hydrolysis if smaii m^Wktm mf 
*sr» t# stareb past© toefors d%@stiom# 
and Ludawig { 1 0 )  8to#el: i«iijs®-f©%a.ssitta i0€i4$ 
aelution 'broiaias-potassiua fe,r«.ii« sdlutioa with etaM-fe. 
aafi wit& stareli of mmtfl mm%mm% t& 
mia« tm affinity #f ths sta3r©.li %kme tm 
pwrnmrnm- ef as#tfl gTOi^ps MA littl® ©a %fa® 
abB©rpti©a t&# Stal#.ggsg-» ffe® atttii#rs tli«t tMi« 
ag^©#t wifi ti# tfaat bridge ©srgsa •§%©»'wer# »«f®a®i%l« 
f» ©f stair®fe< wA tfi* 
absortosi. boti" iodia® and i#€i€@ ft©® l*Q 
#®lttti#a, @Blr m® hwmiM% wm fie&m 
: 
l}2«©»iis #©lmtioa» asft iatewig, bs@ams@ of %km s&®»t 
timm %km% %m starefa «•» ia eoatatt with %h@ hmmMm imm 
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AMmms aai fil mmm 
•%& mm^m %m ©rigiaal immsSMy ©f tJfe# g%af#fe-iodiB# 
mMw if tto# ast wm@ 
@arfi#i quiekiy,#: OtJaerwi®# %fe@ rslMraii^  ©©I.©!' 
p3?ogt#»giwif mmm%T 
p#yio4* fil# S,#4ia» mX&T mttmw kmsMlmg tm S§ teaj»s 
•witii S.*i 9t\ io^imrn laX# :{lSf-| l^s# 
of lotiB© ia st«r«li wm 4tt« t» m ©Ei4®%i©» Gf 
ia. tlie mtrnmh* J,s tfc# titration ef witli 
i®i.ia« »» i#4is# ms nis#4 ls.t&# gwmmmm ©f sta^nb. tkam ia 
its impuritisg tiiis loss ©f i©4ia# w©fe 
dextrins ^ieli gav# « him mZ&r wit to i^iiie, 
fb# of dMtria »t glf©@g@a toy li@is.%iii^ witM. 
i©4iB# at 100® wtll d^©oloriz©d w&m immtlgmtM ly f ia%4I@.sea 
as€ Falti® |m4|. I^4ie©ifsi« ast ®xl4a*i#.a t«©fc p:ia#©-# 
atiiity mrmBpoMim -tm tbm 
WmmAA&kyAm m4 a«li »al.t 'M •tlstiile#. f»» 
liquid, ffc# residue eontainei. a aon-reduciag &i®i# ©xiAm* 
%i#tt product ^Mk GcntaiiB®# m wmbin^d iodine• 
MmMim aat iil 4#@ol«»lmft-
tiea @f tto star©ii-iodia,e em bemMm .tistw-
ti#a »f' 0f t&® #]r €XBpmmlom mt 
til® stareli, and t© lipr#v«8ifel# mM&gm ©f m -tto 
iodia®«. fhig lapt wsuM iaclud® #f t.l^© 
•fli#y fm^«r stat# t&At tto# t«pemtmr# ©f dee©l©ritatiea 
®@ar3»si«ai to %M- of r@®©i®mti©a mw is it 
iii» witb tlia ©«§ golmtioa. 
fl 
atia> li^ mtigaa imt^'trnsA ttomt 
hydrolysis of steroh to glucose pre®et#t ©xliatl©s %f iifi®--
#fei!©t®*i# asii. tie- fioai w^m atit m^ 
Craik (43) oljtainet m inocnolusife %ogt f®.i» wait©## 
«mat m® selrnW® products sb4 f©ported ©aly slight aeMity 
tfr@ esi #f t&® f«®a@ti©a* Th% rotation- sf tM solution incr<im»#t;# 
©B hmis #f fel* pltfa tosta-glUfeosaa and 
.4i®a®#faari4#% to.® m a4tiili®a ©f tli# bfpo0iilorc»mg 
a®iA, t# tfe# yiag ©* bi^iOg© #^t©a. fleto^er and t6ji0r*s 
•Iff I «p®ifia«.ts with 0il.mim® wate^r #a amrl0ifo |bsta«a^los®| 
tew %®«B tlseasset In the section on #sldation fej #tt#3?i»* 
f®^mg«wg3.a a»t- laaitter |ifi| asei O.SS, 1, 2 .sat ^ -aglitfiet 
©m »ra, sag© mm& tmMm. m&mhrns:* fbmf 
mmmit-mA tfe# reducing ralue im* «a/F#r ©f sta2»#li), 
tfe# €arfe©xyl to alkatll-l& i^l® mlmmp fise^sity, ami 
6 f$* froperti©s »f mitt® .in tfe® iatotry* #»g*» t&® 
a.ib®#ive val««* With inereasi^ ©,*«%• &t mliM&t 'tfe© 
mmmM a 4®e»ss# tl@m -ft ,,ia#»ase aloag m 
atraJ^tot liae-# fbe .^©»t«at of «a©ii m%&mh gradually 
i 
itt#»©fts#i MT%m @sii&$4#»-,. tte vis«©'sttf aat aito®«lv« tmXm 
.gtowsA.« mrnsm^ initial mm ® -wm^m. witl #aly m ^mll 
%f #3ilts»t* TiiereEft®* tH# m^mmm Qt %te®# Mm% %m 
wag fmipf sliglit mpon fmrtlieip QziAatiaa^* S#«fe fSff | 
pa%.«iited t6@ ©acidation by Mypoohlomas. 
-iMt-idM -ftMA* ^ iSfO'l a 
solable st®rs& hf iisia^ ©iilorie aeia tm& a ©M©a»t« 
ant sulfiirlo »ii« Saai&e aai Saak@ fliil as as Mire* 
C 13.1 J »gist«®4 tii« i»@#ss im- prntmMm . 
. Clii) ,^^gSS2MS=* 
%a%iv@ly mtth mm stateli a@©op4isg oat Imts^a (Mti 
mi oxidim®# tt» glysoi gwapii^ of glm©#®,# 
malts %9 a Ciai4ifefts strutte®* ©» #f oxliaat 
pS3r 0#10% ^ ®piit aafcftee&exos© mi% t&e 
g©©o»t aai ©artee^ a.te^ iato a %m-^ m& a four-#aa?^ii 
ayt»lygt.g «f tfes stsreii wait 'fe@ 
%@ field gire»l fafsa tM t»©-0S:S"te» m€ 
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^IhoOS ' I H<) ' ' HGOH 
I ; I cHgoa J oHgOi 
hydroi/sis ir«-^,s©Ji aaft. #fet#CT@€ tfcat %km 
*a» mmr %h@ [«]d &i f®? t*©r'ftlii©se, 
SaiAweli aat iiSx©m |ii} isolated %hm a» tkm pUmm^ 
i 
fldsasoa© afi4 as tM fe^iylpii#a|"losa»ja®#, fmrttoip ®tm4J,®s «f 
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mat: jpeMt© gt&rtfe ia water ma iiidiffer«t t@ #»a@, 
m ©teige is mmmml day®, fl89,,3.f0i aa4' 
Myiaeeoms aaterials fef fssting t^ jie tlirougli^  
#f star#! dextrin watll. %fe© ftsstir#€ ®ffe©t was 
#fetsia#4# Sl« i^s «4 Hal-sfc© C.iSil fa%«a%#t tfe# .pf@parat:i©ja 
©f ma. '"©wad hf &>nhlm with »4 
At#0M.isi ts- ml iiiti •to'gltam# 
aad Halste fiodutet® irmrt@4 la..latins @6l« tmm llm# %o 
mat ft#a to mM wBtm- %#•• s0ji.«.¥ility*. 
ti.# imtmit- gtflm Btram.- ©fletttag*®- soXmtloa, 
Pi@p@r'*8 18441 'nsM. mmmm m pi?«p&ire. «OI.«:a  ^ Sex-fcirSia# m& ' 
gsM: .f»# f»:a ster mi 'tsst#.*- -fis ®»m@. •*» f«ss@a 
st«»  ^tttTiog .iroastiag* iSfJ »ati©iiei-
.that a mtmmu km  ^a« gt&ip#k*«' jtet 
n 
a asl.®»lay wiiigiit ©f 9450. Lob (202) papsei,, & mllmt 
mXntiom #f starob, m%9& tmmttm: 
@f mm gradttftl 4l»»««»a©# &i *fc« atar®b~i®iJ.s# 
©:f r@lillisg*» soliiti©», fomaMsa @sa»a#.s,, 
tern*. » @:rlt@ti©s af ©xttettoa# 
2«' -ClEiaattea #;f staged lla nlfeaiia# metis.*: 
m al:teiia@ ,s#dia th# ^arioas 3?«a#ti#as' &t 
Mmt |SM| ®«a #e.6ttt t:yprions aaft -eoacttrr t^ to 
-mms imym€ g%m41#A %M tim 
•If- * 
oxMatiQs .of sugars ta &M imm tomk' 
®aollmati©B» fk« mt aikalla© os:ia.i2iiig. soXmtioas 
mmltt %m es^»%ei m ©xifli.t®4 immm'M' 
kyd.roly2©d and enolis^ed staroh. TJieoretioalXy, a© ^yd2?olysi» 
siiotild oecu3?| tiier© exists good ©Tidenoe to tie mntrsiTjp 
fhl@ 1» la tM#- Bis@aes.i©ft* 
Oxidation i-y ' 
. 
|i?0| eat 
aad S©li-«a#®ip CS5) solubiXizied .stsroiA witk lliX#aeiiing. 
f©*®!".* (134) noted that the %«p#ratur© rls# 4©p@ii4®i 
#a. -tn# ^aas»t ©f .s©€l*:.te^oohlorit® «««t #.a f©t«t© sft.e.rfti.# 
far©taaa (311) reported an oxidation ff<i«s#i.«re fer t&# »41fl* 
©&%!©& 0f fm mimics of 
(053) ai» a®&aja?e€- t«perat«j'# ris# as w«ii as tJi® 
Sa aad tli«., ia0W«»®' im r®€w.iag t#w«r» 
tesis mmmwmi, t&« mt seia'li'© 
•s.t&.p@tt hf m9ms -mi &l'mlim .s©.4.S.w» b^pmb^m^eitew 
th® iafit tw® attttoors,fm611gli@a & «:^ re&«.sl¥# tr®®tis@ 
ia @ttl3..a^rati«a (S54) in wMtb %b#y t»@#d m# 
darisg- i^iatloa gamy %® Jb.#at ©f aftserftiea,. fartlir %& 
©f d@oosiposition «f.f %.fe# g©ii» iiypooiilorit# ,^ aad partlf 
.beat of oxidation, fli© «t«a% -©f tii^  iris® 
-as©«»t of tfc# 
tf dry g«*« «s waa s®ie# figs*6«ii.- ip^^et.t©a,. 
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>* B m 4» 
« -ffl. 
A3.th0'«fli *g.*„ ia ®oaitt«tl*it,r is %h& s©lm%i©ii 
aot :ttt tfe# sol of "lit© oxidized fy#m tlaat @f 
nftim mtAmk  ^ lii#: pmttl&€ g«JL .fly .gfe«w#4, sa 
«4glit~f©14 Increase in conduetivitj ©s oxidation* feitatioa 
ttt® fe|4,isig©a-ioia »s©©iitratS.aa tM® ml, tmm^ 
0.8 X 10"® to 51 X 10"^. fjte pmm -mt tkm sml wm 
high, the rotation l0¥#er than that f»a nativ# ,gtai»#h# 
&ai; lain® la ,ln. spit© ©f %km 
ia, parti«l« sia# mm h^ltm f»e#a@tioa 
hftoffctii-® frowps , l@©«s,@ a 
imwm&m la i»l€©mlar sia® al^ys. ass»®fa®,i©» ©aiaatiom of 
the mthoTB t«A0a %o tha,t ,glm®sidi@ teato 
•»«» %*0&,®a wlilth lt^©^t©€ gf©ttfs ^fteir to 
«&r%®:«flie groups, 
•«€ fsylor {ff I #««, with 
alkaline hjpoohlorlt© at pH 10 1^. fh# Ti-s^sltf r^sa.iiifll 
praotioally oonstamt for thirty iafs. %ilt th# iiitetl,i-l;aMl.® '' 
-rals# aa-i taitlai. ^ sinsiag val'a® f«J.l to s«ro>.-
tleteter • ami llic@wl,g# sttiais#€ tMt the r®m#tl0B m.m 
fri»rily am of gr©«f# at #Bt «f th« 
mhrnimf Mt mat m&m t.i»,4at#gratlsm ©f th# «-«rl©hrirat# 
a@©©,i#a&i«ft this 
lawmiia hy|®#lilorit# .w#i 'hf faaMisetmla aat Samltter 
|l?il m ©xlMss# @©ra 8tsr@li» fh# of COOH,. 
%h® ml»®g aai |alteli*3.«1ii3.® ¥«la®« were tlr#®tly isto» 
* it * 
fortioaal to thM. •mmmA: Afailable atiloria® iis®d fl^ g mA ^1* 
©oppsi* mm^Qm of %Mm alfcalla# Mypooliloyit# treatst 
wmwm iMam %hmm- mt tfa© -©xMS-s^i' im 
mmMmX solution (aotmlXy  ^S*t %0'i*i| %y Ml® 
{17S).. Tiiey contes^ai ttst tiiis ®ii.fi-a®€ m.& #arli@3f 
©oa^tesfea %i.at smlisrs of sei-liiloi©' lssr@as#i-
wit& i##ir©aiiis  ^alfcaiialtj ©f i&@. hypoctilorit® solutios# 
S^mm ©f f«%©iits ©a %h% of staf#li bj" 
alkalia# tiyi}0©lil0,.rita ape Inaludei ia tlie teiblicsgmfbi' 
49,51,59,91,9S,10S,115,1X6,11?,118,U^»lSl,157,lMti8StSl4» 
ag«%g la tfc# mmmmldl oxidati©a itf stassb, flff It 
preAa### ® wMs 'rarlfty ©f i@psi.ilsg af@a t&# ©oa&#&-
tyatloB #f t&t lijp©®iilo.irit<i, %h& o.f %b@ aixtssr# 
aM tk© l#»gtli. &f %l» %lm ©-xMatioa is 
la %hm-suTfmm isiziag ©.f tmf«r ©*ti»J'y forss 
gel.® a.r« t®# viscous, Tb» gel® ©f 
i*mm ta©s« 'hf e l^il©r.lii.@ hmB a gmmm 
fluidJ.tf# ffee pis0f#i"ty of high frMii %apio®a g.tayel. pa»t@ of 
tif** t© oalf .a limit#€ #s tttsAitti is trass-
to ©ti.«r MiMs. of stareb fey liyfQ#tt©3?it# .©nidation» 
mm elm' fiadis  ^«b® ia m© ail.l slalas 
©f textile 
Oi:itati©fi l#.y&at m© s%sg€ pmmms #k#ap, 
ifaflt aifceslwis |S§^* 'fte®® a.4b®6iir®®. 
*y #9at«la ss little #8  ^©i" as mm&h m i# stayoli* 
ig.« 
liypQbroiiit#.^ Whm m m&lmt (4f) 
oxMimd Bt&wm with tm equlralmM &t hmmim pm  ^ glmmB& 
malt ia tli© p»8#a#» mt »odim marioamt©, i^ art et %fce sta^-eli 
ms file etai*®!! mixtur© re-tiMM ,f#fel,iag*» soltitioa 
Ijtt tk® ©old md g&-m a srnil ammt &f a phmfXmQ.mm%m: 
thm Oteiasst #©a@ia404 tfcat ©nidation Jiat tafc@B fla©# l#e®«ee 
aeitisr toTOalae Bey so i^tit aarteaate sl.#a« wettit m- star®!! 
la. a mm&k» His tm ©sMa* 
tl©n «3sv®rs^a of tfe,# p l^miy i^th 
msh^R atoal to e«rl©Ef3. -gmmm* 
Qsat^ mjl gremps wer# tiie® m tarboa iioadl^ # 
affd&tlsg tiie rest #f tiae in^s# 
&B.lg ai^  CMil ttset aat /^I etmivaimt of 
1i»eMia« jp#* gltt,e»s.# wait- aat ©btais^d MaXtobioai® a©lA a# %lie 
«sl#lia aM teimtlae fifties* ffe© wms fe#tt siteiia© 
hmlwm feyi»xM©» A fatent {assi nas secured #a %ii«-f»0ess* 
Mkallne iiygoiodit®* M^hm^ i'Sie) 
1Kb.e •!•#€»« li^  ®at g»«fa ©,f «ltti 0,054 of 
idiia# p@:r glueos# mit. fto oxidim## starsh. gave tte .sa» 
fi@M of #F hm%&»m l^9km as raw g-fear'tli# 
OxMatioa by al^ aliR® ohloylt®* Liebig (1@9| as^©€ 
tliat »%&mh -was s t^a-cfe^d ©:Blf witfe diffi-eulty by salts of 
acid# f&@ teitii© iaAagt^f C5f I has t&n&A sa appll#a» 
tlm tm so dim olilortt^ e ia %hm kierias, e-pemtioa. 
is s%TOiig aitel-I .and. a% a t«p©E«tir@# 
M.. -
-agitation. aetiTia. 
71), WmWB (85), Irtler (1£9,133,1S7»138), MMMM fSil,. 
(all) and M.k©r (317) r®porte4 mu %lit fi'Qtelloa ©f 
s®3.tifel,@ sterch tof asaas of •^aotlvin", sodium-
fill® oomsjount 
«t a dejrimit« T&tm wli-#a li««'t#i iy 
witii aetlfin and walwr tlie stareb is gelatiaissst aM 
Aliamt 2$ of &«tl.*ljt# wMsli to i»Oti #tii4ml@at ©f 
ohlorl^ f it naed to pro^oe solibXe starch. Copper gaits 
#atal,yg« ©nidation and bieaehlug* ffeo efficiency of 
actlTin (71) in comparison with caloimt %tooiiiorlt@ 
pdrlKSS'atft® t# ©laiasfi to to# la tfe© ratio #f S*4jl«gsl»©.* 
mM-m, aat fimakfifft f 1 ,^1-^-1 
jitsioiies witii to din# «ua4 alkali t© t#t«ala® -fe® «x;t#a% ©f 
fli# f»* a@t.tvia at ©#a@i«i 
w@r© inila# tMm ttet from ferA»€e.ii pewxid#. #ir s»iiaa 
:^ is®t€a p«oxSA@- wm %im m@% #f tti# 
at 
iw©yal patents w®r@ r#gis%er#4 f#if t&® astifiii #xi4at£©a 
a»,»l,I.St,.lil,>IS6,E74) • 
t» .MMslto M tiff I 
tttotaia#i, a tei^ wm ff©4mfit te-y @xi4ati«a* I»liitaer 
1 • , 
(soil ms-®4 s»©«»t» C1»S t©  ^ # 
p#3»agiiaati on s@l.a%l© gtayeto at t# ©litata 
gtMf f wli»# fsage4 froa felm# 
* * 
3?#t m p&wm- Mmmm» 
#€ is |«k.^ llel fas-iiios with tiie iodine color; a violatt MAiiie. 
m%m t©»®sfoBAe4 t© [«] ^ #f 1©S»4 ^mwm -mXm 
152.1  ^ wiiil© rotation! mt tii© aoiiroio were lM#f 
t® l^ .#. 'fli® ftasmts ©f at of 
tfe#s@ ®tag«® w&m: 1#§, 4 ast, ft #alf a affliali 
,r«ductioa ©f F@lallng»g solution ami a# 00lor r®a#tloa® wi%&. 
fliloTOglm i^Ml m #r#inol w®i»# fl-r#®# All -©f tiit gws w®r® 
a©i41@.» 1«4 Llataer  ^sail tfeea '•aaxtrlato litb 
l»at, m- %8.»laffi PslfttMas ©f %mm t©xtriai©-  ^
aelt# gaf® a praeipitats, C^^O) r^ort#t « 
im wlmrnmiMf ia@r®«s« ia af^ a sisiAatlOR of 
mmmM. «im 0.015 @f prntmrntm f.®»&agi5a«%e». *aa, 
Krus®2f «d Tolleas (£06) on distillation of mn oxliimM 
witfe acid 
mm toll®®t®4#. This oxidised st®r#l fe»4 b««a  ^ ffs-fai'st wltli 
tm #taSmi«ts- of pei»aagM«t« #s f»st« fo^r i^telf 
mm* The W9®m9^. ai.:»: gaw tto ©olsr 
far «r©tti@- Ssrniewski |304) isolated a »fy®tallln# 
asltigs St ^»a 
' •S«xtria with a larg® amuat &t #al.ii4.'» 
g®iat® is, f»#«a#e of anTOaia yisiaet ©#51  ^ of mmm m% 
•m&m temperature and 2,B5fS at «#@or4l.^  to W&ssm |®§|* 
filit attition of cuprlo oarljonat® lmwmm€ %hm. yl^ l to S»§f^  
mr» .f^  .t«tria mM g«v® frta mm&h* MmUm 
• Si: •» 
l&mt- mt Jjj©:r«as#4 tii.#, t© gl»ii mA. 
24.28^5 r©sp©otivalf * The mirsa wa# as 
•ieriiratiir®. M%m ta^rlasmt# t©»© fH) »a.s«r#-i 
yield of iiydrooyanio aoid from carboiiydrat«s treated i®ith • 
solution of oalciuffl, ^ manganate, aaraoaiA aat. silY®;r nitrat®.« 
Sugars, t®i;triQ sat star  ^.isv® about i$ i®E« fii«. aAiitloa .## 
.«Afri0. mrbomate iser©«®ea tb@ yi®M from. 4«trtB. ^ rnm. mmmh 
®Blf•• %.o tt&%* 
Bmmm {^-6S,a63} observst ma inoreasat oonduetivity mA sa 
sftitity of til© dia.l|«#t g#3. ffeas© @.f a f«aaag»@t@-
©Xidized starefci. ffcie equivalents «f titratabla aeiiity #f tJfei® 
g#|. pbm«t w0Tm gmmtly.M rnxmrnm tfc® fim #f 
^mmmrn la%©f^ @t©d tiit» -fe mm tte%. '©mrtexyl g»a#s 
tot ati@t l^ y oxidatioa, Ih© aeidlty *# te« ia gart M 
fMsftosriS' matt a»d ia '*© 
iia3.|z©d gfsl. pMs© of tiiis pro duet, hmm&T, th© grait. atew #f 
p.fc©gftertt@ aai th& equivalents of titratable aoidity w®» 
pra©ti«ail.f identic 
Maks«» (ESO) found that f©t«.s#i« tftsreased 
tk# fkm-mrnwm »at#st of it«.3e#Ji to « gr t^tsr mMm% ttoaa did 
«iK©ai'a» f«rsmlfat® or sodim fsrfeorat©, fft# Ti^ oosity m# 
d®®-r®«is»t mm -tfest- «f tfe® .©rlgiaal 'smwrn mm tr®da«ts 
»r@ mw-B mmiiUf aoetyiated* • mi «i:ao: «g«d toy 
iliS.I for very mild cKsdifieatiOB, 
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soioreA fty reistei.^ silT«r 
but not Feiiliag*® solution and amlyzing %ii CgHeO^«HgO» 
fhi» i,om0 -Qt mm atea tmm tte- M®»s© mit# fig»#d 
wltb etTOlafeioa of mw'bQU Sioxide. filtrat# 
ttom ti»-8# &m,y still f»». sagars# 
A ©old Glutton of s!04i.« peroxid# gave in on® tour mmm 
#f %,l^  dr«»stio chang f^t, S^aiewskl (503) ms#t it 
tm ©xidatioa# Altiiougli tii« product was soluble tQ: 1E,5  ^ is 
©#M wat#* sat ooKipletely soluble .ia hot water, it 
,l««s -@S¥® a ttm# iodine color:, m reduotioa. ©f fstal:4*g*:f 
solution, siOitf@t retrogradation on standing, aat, feat a 
%i®a «f iSi t# 1,S9® ieten-Aiag -m %im ' ©# tfao 
iftaMh Im solution* 1?iie preaipitate from bariuin fejdroxid® 
contained one bariuci atom per thr®« glucose units# 
,|»-«be3f (3041 ®jaf® ta® smm baritm aaml-feis 
but power, lt5®« Mrnmft- «ai, b#a®&fl #®ri*a«-
%.ims fxm m gmm^' t®# .#r#w 
glttsoms unit®. M@ouler a«^rti* -t# 
ff« a-Bi 880 fo* tl# mstrl mi %0&mrl mHrntiwrn 
mm^mt lomw tMm tMs ff-S m.tA. 114©-
f»r toefta^dsriTatlT®® a trisa«@toarid<a». g-iat# t&# igfiin® 
«1®3?, g©lufciiitf aat i«#l: ©f »€tt«iag &.!#• ia©6'ap«tibl® 
witli pi0li a BWll". . w»l&m.X%T wsigbt,, it Ig fr#babl® tMt 
is »l.#«lar aise ocourred during: ti,® i3P«#%i« «aii^ 
ti#»s #f 4©riiratissti«» S^4«wtt''*# fsfsr. iMSl #tatM 
f s# » 
tfeei AM mot mi€lm tim mmlf^ 
aolttlillati S%, • A weight d®te»i.»ti0a @f tM 
mimi» s%ar#fe ^ •©• -©f • a.ia® glmeos# mits# 
ai®«i and Jenoie (RQS) oxidisai according tm 
s#lJ»i •«#!»§ & M»# ©f .-t*© fesnrs ias t^»a€ ^  sa@.» 
ffes- msMf seitttel# is wa't®», s«© -pfimeiag 
ant a immw&d viscosity* S,a%«r#. Samec {26£,263) extendet 
tto tise sf «xtiat,i©ii t© @tx toats mXf 
mild Qsitation mi evidenoeA by th#- aoidity, iodine 
wtmm^My «Bfi #waetTi6 weiglit# 
fat^ ts vm%& feferii» psrexiie f©r oxidatiea |:Mi|,,M5)| 
otMW peroxide® were also used (50,10Bjll5,S41)* 
ft^i<fe'feieia %y aiip in alkalia# sftlgi4e»» Biiar aad 
{5S,Elg,B22,£'M-,Sg5,235,327) pablislisA « series of 
mm ittiagsA m£.i&m%$m. ef ©arboixydraMs ly air#, .Ail? 
mg fmgs«t throiigii &3kk&lixi@ solutions contaialag earbohydrates 
6St «tt%gtas«© sueli as sodium f©wrou® 
&yti?«xiA# m mmm hf&m%imm Mmm • m4©^ ' 
mxit oxiiatiom mt aai tli® ©xidatioa 
m» iia-i*bohydrat«.. fli« ts.^ %©a itesite p»-te#4 fmm ^ 
oarbotiydrate v^as liberated after oxidati#* sa# .iw 
#al©im fcyiwi-:sit« solution im ««saiW0r.@a®at« Iffa® 0t\ 
•ftxlSation is a givoa. tiise with tbs ^a@@a-
t rat ion mt %m solutiort &xmw% w' en SQaii» stilfite ,tto@ ' 
to® t«tti gi'am ©f gtar l^i' ta i.m «-f soluti®a 
taiaiag @®s©i» liyai^xiie or frnm-mm mm mmpl&teXy 
-» 40' »• 
'fey of ia, S.S wto.«a tto.# 
tsmtiOE #f h^aso i^d® ms 0»5 0«7^> Sta»fe *a# fouad 
te %# ttm mw &t -te# mrnmmt as«t# 
fkis oyt©r ^«s not agr#e tliat a0t..(«ffiiii©a pemaagasa'fe® 
CB§1|* SMina TOlfite iMtte©4 tte ©xltation #f Z0 of tH# 
stared ®f®a. whm m alteli had ^©©a %« tii© soltitien but 
Ai€ »©% gIt® eoapiet© ©xidatioa at .aEf alkaliw som^satfatiOB 
ttf t© l%ts s.tr ws» fass®i ttomgli m& alksllB# &%mmk 
sDlutioa tontaiaiag m laduetor, Sf t© of gtaroli w«s 
oxidised et diffet^ $ conecaitraM«# »e4i« Myiie3:ia@« 
^sa tb® osBwtmtmtioa mt »4im fes^roxia# i«# teffc 
31«7/'> 0f %li® wai' 'im S»i ^mmw 4§».^ «ft« 
ia t lio^s# Brnt 8®ti« %l#a.^aat@ *ae .•smlffti'* 
%«%©€ £m .«5diw fefdsoxide, tli«- values ii«i# sat Sl#i^ 
»#s-f«#tiv-®l3r, a 4«:ir©ss@ &m «i4fttt#a» 
la tto# f3r©s®ao© of soditijm bicarboaat# or various iniiuot®s« 
tii§| ,gif!Wgea gti©if©a tiie followiag exitatioas 
sodixm iScarlJonate present, 12.tiilftt® 
ferrous kydroxifle, 64«5 |^ «»tis feya»xld#i, 8f.5^# H©** 
.ia «i« pmrnm-m «f f@»l# fcytse^ i^® is 
« TdimeJjag sg^at lite tte .©tMe# iatu«toys» tkmwm mm 
mmvm maa' i» m# of f®»iRjas. 
m%M mmmM fslst ia tJi© tHenry is «mpMsisi#i fey t&# fa#% 
aitpxie bf-dTOXide also gsf® a imi^ © amjtmt #f mitatioa, #f 
Wmmmt W Stops' as»§iat#» (iS§,:Mf1-
gtu4i©4 tit® #ffe®t «f sualigM @» m# mltattea ©f 
hy Ai'T im amtmi, li«S lit#yg of aix- pls®#4 tki»mgfe 
stareh »lutleii in 5.6 i©arg oxS,iS,»t starch i» 
. i 
tmplml §8,..^ ia^. gimlliiit 0# g»&t®r 
in tii@ latter mm if zinc oxide i& photos^nsitiiser) was 
ft«f# if til© w» ferri© nltmt®, a»i 
if the photocatalyst ms mmlua oitrata#. 'fMt 
values -f#r glycogen oaciaatioii were 15,9, 19,7, IS#?,, 8a,3 aafi 
 ^ Is fli^ tes'litaidal ©iEiia%l©it« as ia 
oxiaatiens Bt&mh ma o£idis#d mT& mBiXf ttenE aaf »f tim 
m^mB m giy»g§tt# 
:,S«im@o C26E,26S| pa»s«t aij? .for tl3»« mf& s 
statsfe Buspmsion wtei@fc'*0 0*05S la «>4im .fc|t»xi€« mat 
obtained T©ry littl# #Tidon©e of oxiaation. • 
»3.©oul©r wmight ws tlie iodls© «#lor li3.a% 
tfc© titwtfttiJL# aridity «4 m# pm ©f ilalfsa l^# :sttb-stsa#© 
w%wy tew* 
• &i text^ias-bf tiy ti®ati^ ia air at 
.E0O®O, :K«tg mat Y^eidiJiger (IfSj fouad a »iwwaM»" aMMty fig® 
to w^&k oxidation, !I?jie a®ottat of acidity deTeloped w&g aimys 
i#..g8 tltaa 0*§1. equivalent glm®©i#® m»lt* Sa m mtmmpimTe 
«f nit3?@g®a »# acidity was 
Bern®!:. |f I f:r#s«t#4 •« »w %&&%• Mw mThmwi^ %m» 
la wliioli a tarbohyarate solution o©atm.iai»g »ti« bicarboa&%# 
is 4ietill®4 aat tit# ai:stillat« t»&at©t. witli #-asiaob«azal4#feft© 
t© a bla® t® «a a^f-tol •AetlTativfi,, 
A# # iiaf h% aaA 
eryetallSsefi* Altliougli ail of t%m mgmwm triM «a,t 
gw# «m •il-sttllafciea, itartfc.amt S^t© a® 
S%a»M m-m ©xidia# ,^ fer 4S hour® t,ith sodima |>®ntacyaa@atsa» 
tmmm  ^ast «fS« f«il©t t® git# m&f a#et<»l» 
fli® ©xidatioa ef etsrcli %r a:ti? tes 3.ik#iAs# %®@a patsat^ t 
I3SS.I. 
m@ mm «-|«t la freparation of a ^rnm mt wtm 
Mm mlMlimm mmpmBlon ef ti» mms 
%@%w®»a al,tiaiiii«j% I^jas or ©tiisr s#tallie ©isetiotoa* Harf®|' 
(142) toij vAite {3S6) pat©a%@€ a process for tha Perking ^Ime 
wm# %©• #©svert ^M.mh to a 
attt@0tts ®i®^a8i#a «f tiie mm mM: 'W 
atAttisji ®f mT asit, m sal.% m aJtoll*' 
Jma ©f oarbon eleotrodes wfe» umM witli # AJreot i«3rf«t ©f 
i*S a% 110 volta. The elsotrolysis wms st©ff#i 
t&s- «ta»^ ttm sol«fei« stag#* !»• is ftffa»at that 
mitotioB #©ourr©d tme to th® ^jioduote ©f ©Metieiyslg of tb.@ 
-©®iilm0%iiig TM m^m& "mm ii|^ par«atiy igao^aat 
of %fc# stai^ fc aodifyiag »#toami»0 %km 4# Ja®t i«at.jtea 
'tliat aaf mmm ©lectrolyts. i» aa®tli@i'» l&it© 
©l®®t»l|t«s wsy# «i.€#A '"sCTSlf %©• tfe® TOf.fi«i«att;r 
@©m#a$tl3ag".«. i.otually one migJit #xp@®t liyti?oif8is m& 
©x:liati6» fmm mm «l©tt»lyt#s hm.% mXy exlAatloa tmm 
tli@ qt saliii©' ia the eoaaeatsmtie.aB 
tiBfe and ,Swa©rs (76) att@af%«a t© #teyeii 
hrntmm gmphite ts-  ^p#tassiwi feroaMe solution 
at 40^0 icep% amitral by a.e»s &t #aleiwa carbonate* fMj 
m sitatimg tliat •!,#©%»Iftlt ©xidatioa in 
tbm %mmim h&%h ss«ei speaifl© tm alftos®®* Ter/ pitslsatoly 
tii©y |.a«st©t th.# iae%k©4.s t@ mtm% in 
1». ^ gCT,i:j,,a Sife- »«>'«» Millar 
ilil #x;iam@4 a aaltodsxtjr,is C©f afeont ttw six glawse mits) 
by beatiiig »% 111^6 witJi mermiri© o%M® in feArisa byaroxid® 
jsolution. OaAsie thmmm conditioBs oxidation fKierots furtMa? 
thmm -m© mmwmTslou ot the g»cimf #f %li« temiaal. 
gliiios# mM to a oariaixyl grottf.* a i^«a« falpii®-- a»i 
bsta-siafias#) hydrolyzod t.&8 oxidizet *l,t©€«xt.yiai« aeit t© 
-sat a orisisftl. was 
©Biy attaek©4 by slpim-aHis'las .^t. iadicatiBg. tfest- to-eta'-
spltftg aaXtese tealts ©ff tli® s©a«ai4elayti.@ ©M of tiie 
©imia# 
Bm l^as til# oxli©.%4p'-ii.*. aft»» ttiye§ atoas ©f ©xygea *©» 
©oas«is®t p&w m&l ©f maltotextrlB, r#ttt#tt©a of 
solamom e®a«©ft,. fMe bpiritm salt a% tois peiat ga¥@ ©lilofiy 
aa aeiai© txmtXQQ, #f [*1  ^ 3.8i-if#«- A»al=ysi® ©f 
salQina #o»®spondoa t© tlie 
Blastati® tiytrQlrsis #f: %ti« maltodextrlai© tt©44 $mw9 
«tti. & flMiailea? wHos© oaloiuia salt ^ rnmljm^' mm 
-If^ oiyals of thes# #Skl%a.  ^
atii g*i» •«§•¥§§ ,»sf«®ttv©ly =i^, m 
&©i€ wb@s# »mXjmm4. m» 
«3.@im -fcta ft* mt 
«i«iation mM hjiirolysJ.81 




1  ^&X&1U rnmiM 
aeld I 
* of B »!.# «t glTO®®# 
+ 4-
HHo% ®6%0®6 
te#wm,aat milim (31) p3?epa»# 
y#is #f star  ^% salt p^vmct t#: »lt&»ii ft®ft «!<»#• mMiMmM 
m$M d^xtapl* w%^ caid# la ^wfi* #:®imtl,o»« 
111® resmlttng *©id was converted t# tkm mlaXvm aalt, 
to glrne®*# «sA .«mteaal.e »«M 
tfet» 'twm$M tm tli» aiiMt (<36Hxo%^39"®S®9®§* iB6».t 
t&ttt #rtg4ai4 4®3Cti?ia «»iitato@# 40 waSta, « m3.i» 
m» wwfti «i«d fo3? BiaXt digestion at tMt (189tJ 
iMtai . 
w 4S «• 
m ©. —,a ^ ^#id%. 
ata^#to 80-^1 teitos# St&M# 'mz%Tt& 
m %mmlm ©f %fc«ir fi»iiags» mat Kiito p^poset 
« »w ©quatioai 
200 Gg^oOs HgO -^80 0^2^21% tCeEioOs)3r%%l% 
fb@j stated fmthmt tiiat tli® sol&milar »sifMt ©f #tar@& ©0ttl€ 
•a®t Mm ft*# tte% tm mmm t«x%ria* • Sla®@ 
of wm i4fi# starsb wsalt 
iiaw a alttlwia aole t^tiar w#i^ % ©f SS,400 or f©es»M 1©0 
aiits* fte# *etgtt ©f tais saae text'ils., 
A@t©nal»4 @jrros#oplaalily, was mmi tfe.® 
#f a gcjlubl® W 'tit# swi#  ^ pmm§m0 ma i§,©e0 
mat gO^OOO* Vimmm tad Mill&it %Mn m w%m 
for stareh# 
i-* liy WmmMmtm »al® 
altollat If miteonia »difi®s staroii fml%$m -mmvA* 
•im (SXll* O.OSS equimleiit Is a®«i» Sapf CSO©| 
Mas a p-at®Bt mm alteim® persaifats Qm%€M.%im* 
3- QiiaatteB of Btareh la Bffltteai. Mtta. 
M m mmtml »lution «iiii m alkaline hydrtjljrsis aai 
©aoilmaitoa w^mlA hm ©^«#t©4 t© b© ©ltetfl»t©4» <^ t^ioja» 
%6.«, «te©ttli -t>e ©tber »a@M©-s@| %hm 














0 D, % 














u % ® 
i  ^  
• d § 
—I «rt 
lSi & 
^  J  i  

















1 1  











m I  #  ja 







I -* 5 s 






f  ^M 
i  I  
: a 
 ^ s 
f  S  
i i 
«  I  
I  I  s  






















! I I  
- m 
ia til® witii iiytroxylamla©# 
wltii piienylkydrazine, smt tte® neiaelag 
f&Tley and Hi»a (?S) oxidized s-bar f^e past# *i^  
ia##®ssiai wiounts Qt broaiae tsi the ®f talsim 
©a:rM»t© «! r®#«»#y@d tk% #alciua s t^s df tb# 
Uroai®' «!.€ tatemtaatioaii sii©w#t tfeat %hm ©xliiitJtos 
©f mlmMl- gyoiaps "te gmmpB pas«®t 
ttoflgte fflk mt 50.7j$ glucuronie aniiyd i^t® «fe«» si* 
i«re m«@t #««#«. -mlt# fto 
©oateat «f tli® oxidtsed stareli m&^-smut a pm» 
t@ til® awaat mt hmmim tta#d* % a#ajis ©f tli# -^mew® 
fm «sM •i0'at#,iit %m mstte-g, m%m aM®- t&# 
awsat ©f mmmmwf tm-tkm mmM 'oarboxyl 
mm Wmm #f mipmi#. ii«i4 -^a^slw tmm 
the values tm t©t&l caloiim, the difference *ttM tail®at# 
t i l#  @aX#l ia  v i t l - i i®# ®f  tim aoa-uro i i lo  mTTmxfl TMsm 
g»mfs, 3r#«ait tmm tfaa 
#xMatlon, ©f te.mi'^ al aldeiij^ dic gro\ips #r ttm. tH# «i4ati¥# 
spilttiiig ef Mm.»m m tli® sit# #f « tetea# g,»a.f.. So 
mm at faaai to de#i4@ wfcioli. #f %M® tw& tfp»m 
©xitatioa «@ •:r@sg#ssitol® tn© a i^da.* aa*@wi?,. 
«a« isii««ti©a th»t ©xidativ© splitt'lag ©f k®t#s@ g»mt® ws 
tfe® #6»® from th# pmm  ^ Qt tii© pr#da#ts» 
•a m^mmm ®# ttt# fi©4«ctioE of fc@t#a© tmm -g^mnA&Wf . 
.alTOtel gmufis^* fm# r^duoiag fow»r of *&«• oxltl^ si sta'3?©lj®g 
- 48 • 
a at «f toaSji#, . 
proportional  ^ti© mmnnt of mssi* •imt 
fe®y©ai %him mx-Imh* «t ®f 'hmmim%.p tk® ^a-
m^ai# a©it te. afp#-mt «ai »«# f.roda©ea ia jpropoi^  
tioa- t#- tile amount #f ^®©aiB# mssS, 'Tto-® mmM0%m ^ mm 
ttiat mMt of %im non«»uronl© gisaf# r«:S«l.t#t f«i« 
oxidattw iseomfogltlon of tli® yMtislag naits# 
f^ rt.t0.as farlsf ms :^ li»a al» ©*iAis®€» If tl# ',s«# pi^ --
m'Mmp a«jlos© |fe«tA-aaflosQ) «t tayispeetia {6lfl»*amfi©s@| 
by @l.#ftt»4ialysls froa. m%m0k fast#.*, FMetloally 
tM ssffi® fi-'oduot was obtained tmm moh frsotioB,. ultiioagit tfc# 
oxifiati#a ©f m« Miylose re®iir«t ®»®«fo«rtte. «® tii»- as 
fiafc aat C7§) .stftftfc ta a 
•somtftia t^sg f.@t«giiia %mM4m mi mlMm. #a^aAt« hmt- «fes#rr#i. 
TO Maetion* 
Kiliam (183) ©Eitiaed starck fm t^# scoording t@- a 
mm® »m t&«t hf feifeii., 
amt ESxon (fBh Ms fu^Ttk@T serrations tMt %t@ ©xitiaet 
sta»b w® fey  ^ '©al^ lm or barlm femt 
a@t ly ©«.pf©i' siHfat# or Fehlins*® solution .^ a»t tbmt 
st«s« ®e®r®'eiy thm EiM&m ea 
anstfl t«tir«ti^ # whS@% .atltei, at 
'^ Mstioa 1?? iadlne* Wk%m jtett®»8 ant 0©etts#fe. 
@tar<  ^.at 10§% 2.#S #<imival®at.s ©f iMis® ia t^ -
pTmmm &f @.al.ftlim ##iboimt©, 11® te«rs -we^e rsimlreft t© 
wmA Thla «« »»€te#4 '$m «S 
Umsm %m Wm- absent of oaieim 
*• dmracterimttes »# 
After starch h&m been, subjected t@ the aetitfn #f am 
mMmt it iM &0t m mM^m t# , ii».t ®«iia.t4  ^
lifts taken pl&m» Depending upon %hm extent mt oxidation,, tJa# 
»#tiio4» m®®d i# And to mmsmm th® t® 
ml®T iii@i?o»©opie 
#»»:pEl# digtstioa, »sas.mr«i©at® #f ^jmi,m3. ## 
&f ag@iits| €«t#iwlaatioss of a©idS.%, #f aUcaH-latotl# 
mlw,, @f F®itt©iag po«r©f| jfeplrslfsis -iitti 
Im 4lff#i^ mtiatloa @f starves# 
#» « »lMly «x.l€ls#a 9t§,mh. til® fw a«t@<3tl»g 
mmMMmtlon reseatols very el@a@l|r th©#® «#€ t» tto 
tt#a iiad differeatiatioa ®# "wiyiwiir raw starch##«. 
mmt^ m. % far the b@gt yi^ -. 
mAwp^  for Identifying a ,ft*®a mmm i» 
ttoat of McMair <209). TM# -mmmwy #f •«»%&##• fiw»i 
»«leii#rt*s <E55) ®©apreh@nslv# #a star^ €t#t»r#»ti.a» 
%i®a «!.•*«» -iif sm®& «s. 
«»i-tafttioa, mlm r«ft©tlons, 
•§# 
%© aisM..aga.isli-¥#%w®«a s*«rsfa@.@ ©f titles-
«it faa-iltss ast w@a %m%wmm BMmims tmm 
Qt one «>im 
Ittia# mMm, A lJatft®€ 4if of fsw 
ss%«#ii@s aay to® »4# W tt®@ ool^ r wfel©ti starsbes gif# 
wito ts-ila# mXutlm* fMs pii@»merx?n,: tltet etamfe is ^ mloT%'-& 
aa iat#a#e 11m#ieiin® ssitttios;, wm 4ie«0ir®]mt "fey GoitE 
aat 1« ilaaba?y to 1814» Uai%il- 3.«i It wts 
all fa* •gtar^©#: §aw a. %lm© t^-fc i©A|a©». M %Mt fmm 
mtrnm mat &mAm (E§0) r©port«4 -fete® startk of glutia t^tg 
tim gav# a mXm witu io4i»©« 'MS'r# 'tsseatly (mtl 
f»a "i«xf mwm tes aJLs© fe#@a f©ma4 to gtt'© a »t i©tias 
©©i©:»* Dr. E, 'S*, Wmmw pt lalemtesy «ig!i#ts %lie mmm 
tm ttli wm sta«ti«.s wM#^  gi*« a r@i «©i®t 
witk iotia©# til® iotia® <iol0r ©f s^ayeiies  ^ tli#3E'-©foFei giTs# 
ma iaa-iediate differentiation of erytkrostarcjiie# aaA tb@g# 
giiriiig m 'tola# ©olor» M m&A tte .»%lio4 ©f 
Gix-i Cl-Otl is ®laiffl®i m glw^ a isgiilt wkmt 
amA stm3?«-b«js twmi that with xtm m€ featltr 
S%ar©&-agai' t^ #afted with M feea.rs 
#li«sst#yi®tis zoaeg: .,©;f 'Am flooded with i©€ia® 
ti#a» @f %b@ »3,:ca' If 
i 
Sise l^ m»a li®waiag. (ESS) a di£f««% ,p#r©#a1sag# ©f 
traagai^ sifta &f !:%&%• fteir @m@It I#i®ii#rt ftiSi- aat 
il * 
MisSaif |iOf I tisei i^Aiiii© mUm m mil m pMB©m©iia 
ia i©tia«-cliloral hydrate s»t 1» s©iA m%u%tms 
tm 41ffaTOa^-teti@-a« 
yapor^ lodiae vape-:r re wt@i %j Oobley 
CXMl aad iJubosc CSS I to gi^ e mlmw wit& tii® 
TOMous w# mm t0m§. tbmt eolof 
€«i®a4®t m tt.© fflolfiar# ptai^ #fc»s atufliet 
gl*iag a Mm# mMf im a bmM m§. ma. Saiurittes 
im til® staroiieg (167). Id diffarantiation lut 
»a#0 tiaa mm pesslbl® wits. i&M.m mlutioa*. 
€» ^rnmrn^mMmm' TMm g@i&tlaMmMQS. 
starts®®: to®- ia mm maay fmm m ^ 
mams #f iiff«r@Ja%4ati©ii,» C»i| 
(855) mimes lists tM' g&latiaiz&ttea @# ,iim4F#lls. 
&f st&mh&m* fmm tfe# iraiues recortst tiierg &a# ig lei %© 
beliwa tliat *^© mm mmmrnm m at- l#a-g% nm 
%m&m #f- ft 4#gi?@@« fiiiis is an sferag© wlm-# f<3f 
tls» ©f a8*-ts» t©iatiai«mt.i«a, fli«e Is-, aay 
gibai-ea  ^ » tstt® g@la%iRisstio»i mmMgonw t© a 
ml%lm tiiet® is -©ulr a if«g® #f i«:e 
ttv# 1#ii €®g^©® ff-26). fii® .gelatlatmtida is 
t&® t«p#mtay# m% »bl«ii %Mm lsi*ge#% mX graaalas ar© 
: 
felatlalmiag sM ig only »», tills 
%li# M«,.fttla#w ©f til is &m$BwAB ©a %M tm% 
%h&% ^g#lstlal»ti©a tsmpg .^s-atoes  ^ m.ttm' ««asl.t#raWLj ani 
tmm %& SO 4agap©@8 0©atig:rftA©» fke .gal#tiai»tl.oii 
itir# is usually measured fisaally oa a l»a%#4 miof©®»p@ .#tag«» 
UmU m€- |,4i| %im ligh't 
fass:isg tbrongi.^ s gtaroh suspeasiott wiiile if was Ijeing b@«t©4« 
Wkm ttoe llgiit tmssmissloc ia, iiisro^p«:i«s was plotted agaiast 
%M 0f tfee starch paste, a @m;rr© 
mm ol]itai»t. &.y eaefe stss^li. fto tropieal gter@to®g ga*® aa 
@a%|r«ly type ®f tmm %Mt et tli« t^ feyats-
s©B# .gtarelieg# liorgaa C21§) s:it©at@d tlie of tJb# alje'r® 
»thod* 
®* •teylois'tlc di^QstioB* Wmf «>rters» mas^ag tliea Stea© 
(C97)j 0*£ulliTan (331), Hagao {E19), Sheiriaii, Walter asfi 
OalA l^l A^ergsfr (i)# H@»as© sat M&mk Ci§i)» 
Sitgliiiftya (176) :»§. Iwanoff, KurcsatnikoT tel; .lir^aasw {1$S|» 
110t@i tim% ia t.b# 4ig#stiM.li%f %y sayl&ges 
stay^b## fwa.different »urt®.0« i%©a tie anomt ©# 
^a^lolytis of & Btm^U mm- plottei against ^ 
®# .©tttostfat© preparatloajf MaftSji aM l@#t©a (SOfJ 
a v©2ff mutrntQTistiQ ®m^rfs f#r m^h tym of 
tlK» iMieatlug a »tbai&tl#al -tif ef gtaipet©® tey 
iata ftamfmle die est ion* 
f* SSS* Bfestttffg are lapertaat 1» Btar^h 4iff@«nitia* 
tioa «s is mwMmmd by th® lmi«rtsat .i©l# ttmf plaf la 
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4®#3?®a.©@ ia oftioai TOtatioa *y used alww tie ©oiafg# ©f 
modification 'oeyond tiist stage. T aS im# ¥®#a %f Lintn®r 
fitll, Cralk {43|, F&ltoa, Farley aai Sima ftai aat ©tliwg» 
A# yiaoosity* One of tfe© raost usod tools ia tlio control 
of a star^la, plaat- is tli© fl#eosis@t#i^» if waj of 
«xplaaatioii it.aeei onlj ft# aentlGsed lier© tliat the Tlgi^sitf 
#f a stareh ps.st© is 'wmwf laportaat to tha tes:tile eat 
tra4©» . fis usual for viimsitf sdftia3?«i«atg ©omgistg 
ia a geries ©f determiaatioas tlill® tte# Is ^eiag -^aifiet* 
fii# •'rslK#« mm m<»€ f©f ©©mparisoa# ta tto.# aaciMfaet®# 
#f fttsb p»^0ts as oxidiaea mi, ^ii»-teillag dextriaa, 
Ifltt-gli $mm and .aiJia®l¥«g« Ss©ifar*s afpa»%iip |S5| jasaTOres 
tiis -vigj^sitf teine faatliig of tit© ant 
tiiereof* ffe® aiaount wf wjrk tbe eleetrieal 
is tak#B as a ii«asar© ©f mm wtsm&ltf* fli© mmTim 
•obtalaed plotting <airy®Qt against t©mfe:i?«tere mff gyeatli-
f^oa ©»e ttairofii to amttmt aat tev# mset t#^ follow 
Tarious ffiodlfi©atioiis« 
®* SSsMllZ* rigiditi" iraeipKJ^l of ©lastleityl #f 
a sta»ti fast# €®®.g »t 4«f®a€ am its viseositf>. Imt it aa 
entirely different » Iriiifeall and Hi»B (25) review©!. 
•©arlleip »tli©4s tm rigidity tstsrmiiiatioiis aat In^rovsa 
the Sfkweioff teeiiniQtt®*, ly »aas ©f a a^ly t©giga#€ 
x isitom©t®r,j Briidiall fta4 ,Hi»ii. i»ms«fet tt© &mm&m ia 
rigiaitf repmlti^  twm. «is& tTOs%»aats m toiiog©aigati©a, 
©siiettem, @oM a«ii. gip^tstiag la a femll mill 
•» 5 0 
aat. #xfe3rl»atal ef tiii® tfaegi® 
»i»wg mQma&lm i» yigidity oxMatios 
«f • m* mtm^hrn 
His»n aaft B i^aaiaia |3.Si| »nst2«#t#4 a 
f^ ioiaeter to measure 'both tii« tefersatioii mi 1^® 
®f sMmA fh@j m&i. m&tMm %hm. gml 
®«A j»a«r®t til# wim# :@f i«f©]»ti©a iiydrostatioally* It 
will @i»« faes' gel mrnmrnBrnm isriiig 
lytit oxidation# 
S* iSlSSC*  ^^aj«<it«risti# pmpmrtf ©f s%ar#liss 
ig til#if aeititf tm® t@ @arfe©3cyJL, g»iifs* •fity«ti©a witli 
slfcali Is mmally the prnM^^m «®i4l.tr 
©f- fM# «si*foia1i is €®t«aia#4 ifitM 
,#r #i.#©tt©a»t»i@ajLif* 4st«y»i«tl0as are alg® 
aifealia# #xi:iatitai ® »al.t Is tmm. 
g»iif &a ffer tli# rnmrnl th#a s®- • 
plrnmm t&» titi'at.jtos of m i^a* Mmm foll«w#t ttm 
«haas# im tityiktsfeJ.® a#i4ity im i^^  #xii«tS0a w®r# ®3?mm@«»ka 
I §5,113), aa« W&Xtt ffSI# fc«el 
mi&'rnsm&mx' (IB), Bnrlmm 161), fintil®#®® ®s4 falti® |fM)g 
Bmm Mmmw ast ii§4'l, .S«#® mi IIMS' 
(S6€)', -iiraimtt «a:« SftepfrnM CSS).t Sw»-@ mm& Sla. im@U Mlmmmr 
wttt tayl.#!- iff/|,i .Ifets «t l#idi':^ ®r |lf®| »i •sr®Ams«iPwtl« 
«si mmltkrnT |l?a»l?S). «a-d fayl©r iff I foll©«®t 
tto» @fea»g®  ^ 4b  ^4«»iai eEl.«ati#a. Mwm-, M:^m mM 
I to#), lyniewsfet 1106,307), «a4 S&effaift |§S| mm 
Mali ISSSJ tt'- tbow-ffeat 
urofiic acids w»® r©siX)nsible for m portion of tke acidity. 
s'arl#y «a4 Mtmm. ffS) mmmmmi. tit# pr©ia@tli>a &$ 
«»alo acids during ,tM sa##®ssive stages- &t oicidation, Mstal 
mAymm -m mm i»i« t® production of tftrtexyl ia 
%hm oxiistion &i stgreh. wmm »#t by .Ha^>eis§aiia f 120,18011, 
Syiii®wpM (303,304), BTom,. Millar {29,21), Rassow and 
-|S54| «at fmrl#f mat Hixoa 
•hm. Alkali*labile valttt« fajlor a».t #®*wrk«rs 
SMi ii.s#w«»ittet staroli is idtli §••! S mUtesli 
tm mm l©w mt 100^0 i^©at. «f tti# alkali i« »#tttrall.»t %y 
tb© #t®rs^» fiie ia4iJis-r#€tt«c-tB§ «bstan®#s w$r@ -te#® »mmmA 
bf a«fftms ©f fetia© solmtioa sad reported «# alkali*laMle 
•vmtm &t tb# star l^i* fliis value uader^s^g large irariatioas 
te-i-ag smefe. tie#ata«st#- as -»lti%-ili^«ti#a hj mM 
triaizatissp grinding: #,r »sf@rgioa to a tuia-boiliag star«&.«. 
fartlier afflls'atless of tl# alfeali-labile mlm# %#®fa 
Mis toy #«%M#3wala tnd Kanitkmr {17S,1?S| ri«teli#r sat 
1fsfl©r -C-ff] -Mid SSM# and Skerl C^Sf i* 
Alfcall amber* S®i©-sm;'sat fms#a 
tat- alteli-la^ilitf pio»#imre fey ©alttlag t&# i#dia# titration# 
f&t-tr-a#tlt#€ toy titriit-:ii©,s wit& »®id* tto.# alKmi-i 
#©««»»€. teriag tb.# »© ,l»ttr -tigdsti^fi-# fii« aatfe®ir® t#im 
t-tii® Tatee the "alkali hmmmmm it i@ 4tff©r» 
-#at f»* tto «l&iil-i-.ls%41# altall at^#r 
aiaatt:©-© 1®- mmuBltirB -t-amigli te «li-gM-
tm §0, m ^ 
hf 4@xt£imlaation, et®» 
I* &®-t'ae..-iag- mweg* Ttm AmkyMrn gTOmpa ©,f 
M%&3tchmm m& dexlsrias t© pTQM®tm a 
©erli&ia f&wer* Is tb# «#»# ©f oxidised starol!#®.., 
mf mim- %# 4att m tet®a« tety' «f tto 
for detemlalag redmeiai fw#** %«®® ito®s •Air##t3.y 
firsm mUMlmm MhmimtXf only a few a#%-i»€ff- toft*© 
i»®port#d sf#®ifteailf tm ffe®' .»felio4s wm 
sellulea© ar(ij|, a# a pert of 
mwiMm 
Yigaaa CSliJ is 189? *jseA mlution t© ««&saj^  
tft© »i.«®lag -prnm #f & .ItOf s©liwalte« CSf#| 
»f©-rtei -©f pm€m^%» 
a •setifieA f«Miag»s 'test-* fii@ ©MS# 
tef y i^i^ *4©a *a# ftiM@l¥@€ ts «f4t -aat • 
W&uf mhse^mm% m^tk&wM 
SmhmMmH ssti^ t* (84j, KagglMBd «a4 
m& f#ia.#wisf. a.aA fl»^s©a {iSfI tis^8©l*@4 tfce emfism 
©si4« ia Am mi. viti ^aantsaiit®:#-
Ciff I » mpit as *©-11 
s® m lodide-tliiosulfft'fe# ieterrainatloa #f %b# m^mm «M#» 
l»Mr itl) •r«tl.a®#4 %h® 
wl%k -m .«mFteaat@'-fei«art»»a1;@ mixtor#* B»iiy*s; 
rnem t^ wit® ap li@s-fcion; it i® fes©i«. as tli® 
SmkmsOMm'^MmMj mrntm&m la tfe# «*# mm mrniarnw aal 















hmn tevised for m lag p®rio4 tt© 
rMuaisg pmm mB pifoportloaal t® tfe®: tim®.# jLiatii«y ^luia© 
fi^mh aai tad l.m sopper iifeil® tlie 
e©pfi!# of raw «iat«fe«s w#r® s©yo« tayior aad @0-
wmvMmm ff7,308,»10} TmAmlng valtt®" of 
a a*iA.®r mt modifisi starefeeg toy tbe liMstlttsr and S®tmd^ 
|S®| iodine titration for aldoses* for Tarious starch 
fraetisas# §mms,i. st«tl@s» tfelu-teolllBg staretes, solutt® 
staf^#® smi ^it# %toi initial reduoii^ value rmgeA 
tWQm 0*S t# §;».0 pmr WO ms^&t mtrnwlmlm T&fMT aai. 
bis as«i tfe© initial reducing mlm© for following' 
©f ,s%sr@li by oiiloria# «»€ mlfealia® feFpoetolori^ 
Imt ttot thmlT alteli-labll® fslm© *as »» seusitiv© 
ast»» witdly afplinabl©* 
l» ItSi Hissiiibotkam and Farrow {259) mde a 
not©t»rthf ttiirais# la tbe dstemination of oopper numbers* 
thw wMvmA %b&% %m lai f-eriod ^®a tM© hydrolysis of 
ma foll®w®i, r©d»iag power *as iai® %# low of a gaall 
mount @f ou|)rous oxide tey -virtue of its solubility in ttim 
3P@mg#at®.#. m #«fl» »aaRir@d by tit® targber ®i^  ^robert' 
I if I tli®y sftt«€ s «©aMr®t a»wiit #f glaoos® solution 
t^oa %h® mlm #bt«ia#4 for la & biaoK 
W tM® ##h«# ai.l mm^Xm Mowgfe 
#mfrsug osld® to #x»«t its .solubilitf,. %hB lag p#rl©4 ®f 
iiffi»lys4s ilsaff«a»4» Mm @%ar^ efc#«' *«rs siiows to bm& a 
tsfialt# r#di»iiis p©w®r wli-jia, raaget fros S,a' t# •8#f ^. of 
f 0je g»ffi wt -stajE-ttfe#, fkis valwe mm tto® 
^«iii#| it was «t©€ tkmmm m'Stmm as w«l.i m fey 
mat. fil^ oa fJSl;* eat Cifijf=,2.fSlt- S#wt@«t 
failay ami Bailor C2B6I aui-t ©ttoi'g t# f©H©w tli# lea ties 
«f fit«» will fee f:r@s#iitet s a©* »itlaei f©]r 
tttermining -rsl^ t '^ % k^ sb&r^ Ms tfe® flat f@# a i®t©Misa-
ti#ia fyeit ttoM# Mmtn %& tmamty minntm* 
Mmmmtlf VmwT {181) mmmm  ^%M® p&tmtiM. '&t 
Bt&mt ao't m^mm of a OoleMa ®l.-a#tTOa@t©r, 
tb® f©sp«#%l*f'# faim©g f#T tiK> §i aii4 
#8 mllli-falts .is 1^ solutions as ©smfs^i witb 111,. f©r mI^s# 
mt 180 t&f :^mmm* 
lg :^g»i'S SM^&ISS* Bi-iylas® iigsstleii etts^#:a f#f 
.starefee® %f i&rtln and .IfWfeen {SO?) si owe4 
Aat»t® l^stio fMs# ws'r© signtfiwst 
mmmsk %§ suggest 1^© w# ©f seyfesms foli.#w 
t-to.® imda#tJfi®l s«€-lfl.es%i<»tt «.f st«tteg# Wmwl^ f aai 
M^Xmw iBM} « l^©f@4 tlils aayMs.© €!§#•»%i©a te tiie 
®&attg#g ifi. of .tb» @.tar«tos terlag fariotig 
t3?@§tMratgf s«e& as gtiat'liig M a mill fttr frnjiM  ^
l©ag%fai o.f ©xl&raiioa If .different aa&mmtg #f #lil#X'l6#* 
IL«xtr'im.lg6tie»p attli Iiy4^@lf.sis |tAlJi*-tt©illai s^ arekl as.i. 4i^  
miiiiRg.^ . for asf .g.iv©a .staroli mmU ©,f « smim mt 
fim at m different %m oratii.K! f©ap alamtest ttoe 
ti©smlt.lag eta»& ^eiag gafesecittestlf tig®#'fe.et feir 
tours at 40^C wit-ft a®jto#aa ftee f:iiiml 
#« 
mm wa# f agaiast ttm Qt 
f»*fey#staHga% of %im stareto.* 9im tig^stlon 
rnstmm^^ is ©a tte 
8Xis,j. Is tlieir slop® #ixli3g t^e ia 
thmlw vala® for mxIwi 4%#sti0a« Flijsteai ,ae4ifieati©ii ®f 
Ir i^ imaing ia a tell slil f®:? IS# m §m kmm gif#atly 
tosir®a*«t aiaovmt of etaroix digestible «% Xmi pr6treata®at 
t@mfetate»-s |1>@1©« fMs 9mm%M€ i® W m 
Sl^  mltos# @%*ilTal«at# A«ii iiyfij«ilfsi# t#irf little 
QS ataroli tlgestibiiity st titafsratere# 1fe#lw 
tioa point, Sligbt aeld Hydrolysis mt a s*li 
is aigestifetlity 1or ml tfe® f«la%iai®Sag 
FBiir#sslfe Aextriatsati^ a im^mmm 
is .stt«cef»tifeility ©f staareli te ftigs t^loa »% l@w 
l> t^i«ats«:t f^ ,50 m€ ec^0|| tlie gsl&tiata-
lag Mug® the opposite effect, progregsiTB' ia 
maltose production., was noticed* §&$& flours* fast# flsfceg 
aM iSmmlmm sm-m mmm t&iXmlm ®-8® 
i» tim- «ft#t order of th& extent of eo4ifieatioa* Tiie use 
©.f a^t#lft-i« m follow tfa# @l##t^Afti# oxi#ati<iE 
®f staiN  ^ is ffe@«otei b^ew is tfc# #]^ @riii8Btal s#«tio»» 
i* #f mig^yin&eft##* Ja iair^stisattoa by li#wtoa» 
Fart#y «»t, i©fl0r CESS) t® .i#t#»i» tfe# ^^aisg tM# 
^@ft A.ig®sti©a sm»©g sMenst a lefiaite «s!r3r#lm* 
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III. 
A». « i^aatlJ5ii sf Mm Stmmb hy Mmtmtf-'$^iM Is. Bodlvm CWLorid® 
f&t sodi\» hjpoolilorite «asi.. for laftustrial produotioa 
«f ©sliistt is saA® %y t.WL»#ia© 'iafc© 
ffei! i#g@rib@4 h&lm ^m'pmm tfe« iiypo-
©hloi^ lte $M mlmtMrn hf ##stxolf«S.® mMmm aWLorit®# 
^sm^mrn l*t»- -eleotrioMj wm- prmnrn  ^toy 
a whimk teltfsred about I© ml%s» 
©a mn&itlMStm «f ®s«to nidation tfa© mwrmt 
*g te#%«80x'i 0.1 ami f *0 aap»r®:».# t&s total... -®mri«at 
as m fsasitel© Ifer tfc®. 
as4 fai'aAsfs #f eleatyieltf sat 
®ta.tvel.«ts ©f ©teaioal produo©4* 
Kleotrolyse* *@ife out in a -mmk mr h0&k& «if 4 
im%m mp&&iMw* i&m tmm wmm Mmm4 
aat rtiwer. t# «s# mlmtmMw 
y«0^*#4 Is #«ri©s jp&M:|.«l«# #3.®fc,lag %!». 
•©•gpeeiallf -f^a m® mMm* fMm flattag wm 
gl.,igiitlf bf »akiag tto «»t® la Mwmwf 
€«id» wss -©©Bstta#^®^ %m M%mlf 'wfeia fiit 
•iS"0 
msei w®» ttm mm.^ t© # tte #a,irtea.* k 
portion © f %mm Mt ia mllQM&l torn -mat. mu%&. 
m««y fe# »mw©t filtmtifta* Carbon and 
•i»» 
M a»g«M:y «t  ^ • 
fMtiaBS anode ?#as \ised for ttm ©lectrolytie data, ©f tJais 
Sfcis i^latiam #yliM©r w&s iis ©«at#r 
0t m& %m&Mf asi.. tm& mmh ef ta® .©Dur iros 
^atliaA@@« A laig© feist© stirrer %lmm0i m# platiaias 
W stir t&# .'^lution f»®a tli® •©# tto f«ss«l# 
tm® fotittd |4M grasa j #f ©o»st®r@& was sa«-
f#.sft«€ is 3000 liil. of digtill©d water %& -wtiioh had aiisi 
i© crws ftfI #&l©3fi4e asd IS g»«i {0#4^|- #f 
hf&mxMBt, fh,# @l«etTOd® aii4 stirrer mr® Xmm^ 
Itttis. m# wif^  The »as «t « rat® 
wM0& &»ft tfe© »0f @a-toi# tfaea tfe®, B*©«. generator ws 
Simoa tkm- ar©s ©f t.te fla;tiiiw w».«. ,if*0 
stmar# <i©at4M%®r% #&« eurr«t &f stent 4 sap«r#» 
fste .& #iir»fat fittiaitf ©f approxlmtely 0»1 aH^er© f«r 
©®»tla©%@r». w&®». tfeB r#tmi:Sii« -B^mrnmbrnrnw M  ^
"timm &r #«:J.»i ©f .esli^ toat, -tfe© 
m.» m^pm^ mm r@»"r®A £mm. m& mn*. 
mimr:* Stirriag wmb th&& r@s\*#t wtll a .test fotassim 
soltt^ioa or a titration mmmm- #r »©.ar 
©f i»a* »« titrations- wmm mat® wit& 
* '8# • 
»xilst4o» iStttsr' mi%&m 
additioa. of potassitua iodide. 
, • ,iar-iai rn^m&iA mMrnmrnm^ %m #®atals®r was 
tIiemostat#€| ia all. otfe«rs tii© t«f©rati«p« ros® gra&imliy 
during oxidation fell as gradually during tiie stirriag 
ffe=i# t«ferstwre Use was tipially tivs t®a 
CPitigrai®# la <»a«#iitrate4 stareii &b iarg# m 
rig«- 1ft, a®. mm 
M%m bypo^blorit# ferii feeen 4®pl6t#a, ttit st«r@fa sas» 
•pmMtm -mm a««tfalls#i tm pteE©lpk*fcttl»:i® mttk kym&mMMWiM. 
mMf @aat.rif«s@4 «t wai^®4 alteraatoly aatil •&« i^isSiiagg 
tft# abs«ii««: aF #iily a trae# of @iiio]pi4« t&# 
mmpMm mmm- flaally .filteysA oa * fiiaa©l|f 
tm@k#4 €»l@t a-f. SO^G ,tm a it*- mir • 
Rg^oy®gr* 1 stows %&« M-<i0¥#3?y &t «xi41»i 
;tt.# «I#©tffolyti0 prooess wltfe tiat ©f ®. 
i*iaaaercial oxidation. The decreased proportioaal t@ 
tfce extent of oxidation# fte# eleotrolytie recovery is much 
blgtoif' t&aa m^mernf hrnmnBm :adld@r ®aiiM.©a« 
^rnvm nm& la tli# toimBT pmmB&m »t tMs is a 
.t<i«iaf#ete3.,® featwr® tefsads mpoa th# tyf# ©,f fr»A%#t 
f&@. «i©etrolytio prodtaets tit m% approaeh. feigti trans-
«M l0w ri&m&itf ts.® @oim@r#ial piodm t^s tmtH 
tM# «#»«mtratloii ©f starttfe is, #asl©». was gramtly ia©r©as®€ 
m& tk# oxidation carried ®» »r© rapidly, botia of wlilcli o«* 
•%# tk® a.i^ « iari^  • 
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At pmr-lQ© Ifeg., %lie e©st «P .-^hto-rlm Is 
,1,^,':.;^|}|.I,:,?-?.I. * 10.0471 per MO Jlfe-S.* of sta,»li* 
ill Cost .#f »tiisi ij^ dTOxiia t# produce li3rf@#iil© ,^it@i 
Gin * m^m MmOl • HaOOl • H«0 
« I»S1 BaOH pel' 100 Itos* -star®li» 
Oattgtie »€6 (90^ MmOBl mmta |a.60 par MQ im. 
IMfllftiy' * $0»mm 100 lbs* 
|:S|. 6©st ©f m i^ma hya,m:mMm te- ##14 g^Dtjpsi 
es%o% • • 8 # * OgHi^ O^COOMa # :^ t 
Mt « 
•  1 ^ 1 1 1 1 ' I K a l ®  P # . t  l u i ^  i b . s »  s f  s : | s i ' # f a #  
- •o.oies 
Total Cost » 0,0471 * 0.0665 • 0«0165 * 40.1301 @r 
mm%B per 100 XWs». stsreii#. 
f-li# mB% 0t th« electrolytio oxida'ticim |ll 
#f soQlmt s&lorMs# |BJ tre «®st of goditm fes 
a,©atyalii© ®#ia f&tm& hf ®xM«t.tea sat f8| 
eftst ©f @l#ctrioitj, 
Cli #s«t @f »ilia  ^
{o.oEitj {100) * M*m ihBm- mm Bm lo§ iisa. 
stafsii.#. At f#:r tea» ml% mB%B 
psSM «• f©*0«fl 
{g,|. Cost of .so4iaia liyt^ xit© t© keep %-li# a©«iam, altolise' 
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a of 2*S «ap@i»«s -oer m.qm,we omti-
.aetor eoulci be at%a„ti»€«-
ttg-ing tJfe®. #«iwsat 4#asity |J.*t I ©btEia«i. »itlii 
@a3.t concentrotioaa {2fl ^dliM chloride) the 
lag oaloulations *f fe# ».d©. J'or ©.«i ©quiTalent of 
glueoif# mit i&m'0 «M.or4a#| 100 ilss» staarofe re^ttir© 
f©0 ampefe-t^s^rs* ' AHowisg «»# tour to g®a«tat® tte hyp&* 
tu&m a» fd-ftl-fM m' 4SS- #t»a» «Eti* 
a@t#3ps ©f flatiaiM rnmx^&m to oxidim 100 Xfe#» ©f star@& by 
WmiMgMsXy mmm mMm •«€ a.flatiam «ae 
tiiousandtli inch tiiick: tlt« oost would %# sff^srliaat^f t70. 
If IE ^ iiou» ftir® mgei t# gea©yat® tli© feypoolilorit® ,tii# mm% 
mnXM, %e- about |S for ths platiaia ®3.e©tJ»i®, ta ©xi.4i» 10§ 
1^##. of gt«?oi:i "by 0.1 #quival©iit (2.E^) of c* lori.»# 
#g" 'tte ef ©ieetapolytig oxiaatiop* 
.Sm fiisir# S i» si#* •ste^e ia 
Tl#®0.#ity to-:iag fiestrolfti# Qxi4a,ti«» 'mwtm ftf 
#xi4ati»sg aged iaareasiag araounts of iiyoociaorit® ,f»» l/^  
ttf t©- 11  ^a©ti»# eJfele^-yiaft |0#©SS m 0*S f^ . 
•ftlatl*# i^ ii«»siti©s mm® mmmmrn  ^ at 90® I^3 ,im »& ®g%mM 
'rlsgo-«ii»t#r ttmiiig a patt# ©f tti# 3%&mh,m fto falti« 
rep»#@Bt «r fl.» ttstef « fir««sm?© ®r § »* ef 
•ffe# ®«orr® sli@ws tiiat ©alf a stiii amm.t of 
|1/# was la ®a»»« «: la»g« i» im% 




®- Hor y/scos/r-y (?o^C.) 
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eXTEMT OF OX/OAT/QA' (s^t/ztrs. c/fjLc/i/ye r^£/f <Ui/^oi£ <//V/r) 
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CWULUm OF RAy CORNSTARCH IN 0.70'^ SODIUM HYDROXIDE 
CORNSTARCH OXIDIZED WITH 0.02S E€(UIVALENT(O.ST^) OF CHLORINE 







CORNSTARCH OXIDIZED WITH OJ EOiUIVALENT (Z.27') OF CHLORINE 
AND SmLLEN IN 0.707* SODIUM HYDROXIDE 









CORNSTARCH OXIDIZED V/iTH 0.2 EQUIVALENT (^.57^ OF CHLORINE 
AND SWOLLEN IN 0.77" SODIUM HYDROXIDE 
V* 
CORNSTARCH OXIDIZED WITH O.S EQUIVALENT (H7») OF CHLORINE 
AND SViOLLtN IN 0.707* SOOIUM MYDROXIDE 
Plate I. Swelling of Raw and Oxidized Cornstaroh. 
• 75 « 
Bwmll glewlf ©aoiAgli fsr fttissi-ystiGa, f.li#f ess fee smu %m. 
increase iu ilze mA hmmmB iateriially as %hm 
'hmmmm f^drat©a aaS ^©latiGiza* Cerngtafefe 
0]Eidised 0»S ©q.ui*raleiit |llfS| ©f eliloriae aat stfb|©e%0t 
the Bm.® soatitt^ag #f alkali t»atia©nt ^ows frattlsaiiy 
a© awelilag, bat; oidy iisiatesratidE. ef t&« ffawl^s* fMs 
QQOUTB 'JLoiig tte visible radial fissures ©f tli® gmaml# first 
isto .& few pl&ms.0 mmk mt wbleb la giir©® rise to ©aiiy 
mms pimmm hf tiie g«« .«j?ii^liBg pFO®«®s» s uill 
f a.ytiol©s regalt tmm. gmaul.# mat teegla t® dissolT© Jji 
alkaline solution# f&e gmjiylar #s.#k ©:r- m^b^ran# is. 
©©agpieuouslf afeseat, Tiiis last sample sfcewet a ir«yf low 
•issocity; its paste wm » els»if ttet tlx# aM©a©e of 
-aa eeBtrifiigatloii wm» a# fs#® Figur^© g|# 
samples, fe,f ©*1 ©i^  0«S etai"fAl#st 
|E#S aw 4»§ |^ ©f Gblorinen is&©w&4 & issmllBatioa ©f tii# alioT® 
Tm weMiaf of Mi@ g.r®aiil#© to ® lai-g# sis© mm 
QhBovr@& along with simitan^tts tisist^ratiaa ©f %li# tetar*-
aal BtmctuTG* fiie s*©li#a gmaalfcg eontainoA m&m of tlia 
ms»llM 011^1 fsni#l«# m #li»a©%erlsti# tbe bi^lf 
oxidised stareli* ffc® granules of" stmrsfe^s oy-idizei 'bf 0*1 
m- Qnt #f eiaorim® swell#€ %&• t. ls,rg#r wl^ s 
•tbstt tfld mw stareti gyaanleg*. Altiiougli %km vis®©sitf ©f 
tlieme sare sa i@a *s iuoreaaed beyond %fa# ¥lS'®©#ity ©f tie 
XmB mtenstw^f it ilft »t TOaeb %»• 
<#.. f§ • 
til# rl&mmltf of raw A ®f oxiaLla«t. toy 
i.Sg t^nivalent ,{S^) of eiilorlne s'^owM a laige aanltsr ©f 
gm«il:#s *li.i#& m& m tet ftiis 
•mBk%nii3^  of tim. gmmular aaibraa# msA ali»st 
destraetios ia tfe© 0,5 (31^1 eblorln# sa^X® rngmmm with Wm 
s$m4f -Amwrnm &t rism&ity resultli^ fmm^ %Um at# of more 
thaa 0^2 ecpivaleat of ©Gloria© f#ip antij'ariA® 
fit® sampl# @f stareli oxMiaet If #*§ES ©tiaiiratmt (1/2^) 
©# #M0riji# & *islaM wi&mmMf mi «. aiii,iMa» 
mf #©strifmg#i l.licrosoopic e:s«iaatlsii ai®el©g»€ 
til# granule# were swollen someviiat Immm %bM& mm gt&oh 
ggm^Ams sftt l#s« than the ©»1 0$ ©•! Mmplmm 
W& &%b.m rlmiMM fmtvaee ©etild tls»©pi»t wteltii *©tfl4 
%k® 3.©« ftf #*0M g^l#, ftai^ 
grenalas sll s%.&g@# #f g«#Iliag «@te4 sm^J^ lllee 
mm B%mw&k gmwilm* 
®«- S«.«t©*tat® ©f riiltlty Cre»istaM®# %& 
%«iB§ were *t@ ©ft §# f itst®s #f m@ st«©&®s at 
%mmpmw&%um i» t&# iesigaei %y 
®a€ Hi»5a fasj* fM f^lms mm reported in tjusg fei' gqm«» 
e«a%im@t#r« yifttP® » ato^w# tm mttmt of ©a tte© 
iflgMitf «f 1/^ oansst 
a iMf© M^mmm is tot a© was mtlm& 
tto# 3Pigitity» m« -^p^Maet 
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•PELR CENT chlorine: 

























OJ o.i-o.x 0.3 
EXTENT OF OXIDATION 
(seu/vs. OF CHLOn/MS PEH OLUCOSB U/V/rJ 
O.S" 
Ti^.3. tHfkN&B OF TURBIOITf, Til&IDITY AND (r£L STUBM&TH 
TiUlithf& OH OATttfJ. 
mtll'more than of elileriae was naet* fhea a rapid aal 
teorea®# in rigidity wm mwMmmM m to the mmpl^ s 
hy 4t5f €tileri.a©* fliis po-lat^ wtiioii represented a 
Btaximiii in %t» tot wiMmsitf cur-ye,. al#o .tepreseiitei a #liaBge 
ia siep© of tm rigMity «arr@.^ . Ftirtli#r ia§.i'©ji#iits ©f oxiai^ -* 
.ing ag«at -iit set Aeereas© ti» rigiditj s.t t&e forse-i* rapid 
rate ©Bly llv"- ©til#j'lne (0,5 o uiirftlsntl «a 
atarlj -fee ©©apietelr iestref all rigMitft 
iitiatagratioa ©f tJto interual sti-uctura atef^oscopi* 
mllf ©n tb# liigtAy ©xidised mj ©xplmis tte rapift 
4©«r»ase la rigidity aa4 g#l strength tfa# stareli fftiJtt 
lieg a Mgli Tiscoslty, Smeh. internal disiiit«gratl©s i® 
appa»ritlj opp#s@4 t® tti® .gmfeaet«®at fferasttoii ©.f « 
Wia rigid 
stresgth  ^ Wliea t3#rB:sta:re& was ©Eitiset fef 
eleetrolftie lajpoohlorite t© th& ex%«a% of 4if6^% eialorlr*© 
C0:»2 ecpl¥-al0at| tti® g«l stfeaglili d-e-(®.»ag# was a 
lia» fiiaetiom of tlie assmst of lijfooHlorite used for oxMatiott# 
Ig .  s lawa ia  f igure S,.  S iae# tn© Measureaia i i t  o f  thmmm 
samples* l-ixoa aat BrSstiall llSlI hav© ftwslopsd a 
tifpe sf geloiiett>r, ©uly m eliaa.g® ia tli® slop© ®f tli..# earre 
woiili »sult If %h0 TOlmeg were aeastaresA ©a tla© u&m@r 
.iastrammt* E^afctf© values a» t^it© saffieleat to follow 
tiies© modifieations at stareiii. fb® 4@0r«as# la streiigtb 
I0 "wmTf alat'&fi %& tisiategra%ioa of %te iateriial 
g^aaiila.ir as afeer#*. 
ter1?idity» f'be reXatife tmrlsMlts- of 1,^ pa#t.©s of tiie 
©xiilEei storoii#® was aeas\a*©€ in & aeflieXoiB©%6.S'* MmmiBm 
tim -grest fiifftifence in eolor letweea a. stat-sti past# aiit a 
s.ilv®!' elileifMe swspeasion eosipc^rl»,as mm ai»Et 
la t!i'# mbsmm -sf mm alselat© -staniar-tj^  relati*© tmrbtditi#® 
mwB hf mslag a ••p^arl'* Btn.mU fasts as tli.© .g.taaiaM# 
l^ii» 3 #0Btalas tMs. turbidity tm i ©as t#ri6g of 
©«£ii»t st«^©iisi,» It is apf«.r#at tli«t #iiif 
a «aH. a»unt of oxidant (l/^;i> sKleriatJ 3# s@#«ssa2T t® 
m&mm of tti® gtar«& paBt® hf ot 
its original toIh-s* fiiis# 'te#., siiould bs coasifiered as 
•eMefly a piiysio&l, diang© #.f ti @ ataroh granule. Beyoaa tMi# 
#i4M#a t.lssifat.i#ii. ©f tii# ta l^ji4itr tmtim'T is^raisiits of 
©sidatioa la¥S ftiy iittl# ©fffc-et as tii® imll rsaMaai 
'x t- oo "fty -sasljer Ms tossa asM 
©st®a-i^ *sly fo^ iMm m-Amlng. pe**- e l^XoXesi© 
iaaterlals aat rsceatly fey Bi^ artsos, ai®lal»ttiaii m€ fuTmw 
tm sta^eii mm wmu ©atXiaei. ia tbe bisterlssi se«tioii» 
flieT®. is liefsia doserilj'et a rnmii siii^ X®!' foT 
t»e raducing powor or eopper aai^ sr of staroMs mi iextyias 
mhl&h siie^tafis tm tla@ »qmir©A froa tHre® bottr© to l©s© 
%tmm tmatf-five aiimites# 
IhiTlm "fcbe meesureseut ©f th© mimlmg. pmmr ef. .a is@ries 
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iOTHAM AN a FA 
H£/f£ 
• 
C.i 0.9, 0.3 
£KT£A/r QF OXIDATION 
^sen/ivs. Of cHuamne ivn &Luc.ase. UNir^ 
o**f- o,r 
CHAHQrt OF •REimciAUk yov/eii TiVHiue, otioAr/ou 
ANt3 COMI»AltiS0lU Of 1tMOUeitl& TOVtJEK MeTHOJi^. 
#f a.s®a8«0e#A ©f gl-mm-m t©.©mek utaf^h. ©safi# 
tkt» fiiffleulty, .A oorreotioa tm %h& redueing pmmt 
mt tbig att#a glm®### m® if s. Maai: t«temimtion« 
figai^ 4 &lm bMwb tim witt#iag p&m@T @urr® after ties# 
ia .fro0@4tt^® te4 %#«m 
' fig^ys'S -^eafgr®.® tfce'a#* a@%tis4 *itfe %M% ®f M©liarii@-% 
S%glatootliitm aai tii^iag tfe«- tet «ai aeid liydreiysis 
&t f&@a tfe# %|| *al«» fatMl^ aas' #f wffef 
©f gta»li| w#» plottM ^aias^ tb# tltaa ©f lijtolfsis 'ia Ijot 
a#M» %h®m mmiX% €^ a lia# fm ftims® mp t@ 1000 
%y fti« t-m metiiods ga*® %bt.. s«» .mitiltist Is 
%li« suafsli «€, tdxtaria but m% l». tto »«si© ®f tkm 
ais attte.# -tm mmm %wm «ait« 
#f topper salts# 'ffc# vaults, tfe«»fQye,. siibt %© a® 
waits, lat St smm m% to 4st»ts## aootb^r 
mit. hmt to rsport tfe® tssalts- as R0^ units t© all®* j^spafliiQSs 
wttto @®pper numbers* *Mt» tte .imitoge, slu«#0e or iron 
10m is t&stt©a tfc® fttll&wlJii fast©?® «» 
fm» ®«ftt aalt©®# 
lrt« X 100 
^t«at ^m9m- " ''''''' 
%@ im* y® •* X ll^  
ffe# atilitf ®f tfais »e%6»4 -to %m •mrnrnmrnwim* 












100 O 1000 
0 50 
HOUR5 AT ROOM TEMP. 
a I?ICMARD50N, HIGQINBOTHAM 4 fARROW. 
O method DESCRiBEP IN THIS PAPER 
100 
50 100 150 0 250 200 
MINUTES JN 0.5N H^SO^ AT 94±0.5''C. 
F i g .  5 .  C o m p a r a t i v e  d e t e r m i n a t i o n s  ot reducing power 
during tKe liydrolysijf of starch.. 
m ^ 
t# R«d\iclng Power of Various starches .gyj^  DextPiaa 
SmafI# • 
, m " i^Wi ©f Stai?#i)-
**Pearl** starch (control) §.8-7»9 
Oth@F isopayitari&a# ?#f, t,4, ll.»# 
"Wis# ptajpib i«# 
Thin-boiling star eh, 40»fl\ildlty 
T3iiii-*tooilli3g 6tar^, 
"Chlorinated'* stareh, 2*6% oMopin© 
"chlorinated" stareh* Si% chlorine 
llsetroljtloally o:Eldii6«d atarida ' 
Alkali dextrin, A 
AHmli. €«trtm, fi 
Alkali clextrtn, C 
Aeid aextrtm.jj. 4 
Aoid dextrin, B 
Acid dextrin, Q 
mm flOi) »t«ri©ht ® 
#»« (lOSl itaxeh, hra.* e^nmrmton 
•a«r®' (1061 • is tern* it®»# 















"*• S5 "* 
witii Saoreasing mnmmim ©f #tsrfb 
tor el®0ti!olfti0ally exMlm#t 
Amimwlf stag®# #f ' M^m 
#f- tfe#. of c^ldatloB mM mgfelag,#. hm% 'Amines t® 
m Mm^ %hm. Wmm #f mw fmtt# 1 iifet©ws tfels 
®S^llfi«4 ®f »#te®lag f#w®r MM hmm a®0t 
follow t&0 mM m&- aikalifi,# •6oaf«"gi©B of «#g*t ®a 
tte .« ti.# dor© {10§| stat@k®s* sM 
« tfe# Ae^-ferlas f«»@€ if s#i4 al-kalia-® satalyst# 
ffe# f#^ %&,!«, »#tm#iiig pwar teMialmatlta &i» 
as follo i^sj 
Al&alias 32#^ ^mm. ©f fwritfrnalt# 
aai » ;§»««, «t ^:tlw er# Js 
eat *4# Si to one liter* solution 1# app3?@xi«t^.f 
©4.11 Ktmrnmm te- j^ tagsim 
Slueos® ©oltttloa# HI#, li a t«.^ ^selmtioo eoo^&iaiat 
s .^ »11 ummt 0f f 
ittlfmyl« a#it folution# iiS) Iff ml« of silfmifi® 
A#.lt •»« mi# «f- 1m m% liter #f golutioa.# 
i # ! - . ! #  A  O*0 i l  immmMm m 
mxiowm 26,§ ^mm mi ^mgm% eerie s«lfat« 
SMtfe .gjb«4«sl e©^aar.), mm mm§.. t®- eli@mt tO0 Hi.# ©f a 
»lati©» ©oataiaiag lOO b1# salfuric a©id» 
tlm ststefs Is iig«st®i aa^ll %hm' mM&. fess Alssol'^ed, is 
%ii« mwA m oa® liter* m# sttlfat# 
86 *• 
is g-feaateMis#®. agaias"!. a staii4ar€ '6*sait» 
smUtat# s©lutioa pQtmutlQmtTl^ Xy m ta the fTOg-^o®® ©f 
fjfe# pK5@©&ir» foy tl# 4#^^emiJiatliOJi -t# ti.® foXlowii^i 
f iw Imadred #f stsr#fe a*# wig&#.t l«t©. 
a f§0 Hi* feleiasf®* flask. 25 iil.» #f sltelis® f#iTl©yaiiii# 
asi $-A» ©f 0*2  ^ gltieos© golutiott &m BMed* fh® 
tlm»k .Sm pMmi la »• h&illm wat#r femtb f#r ©xaetly IS 
sai is TOtatet wiiH® tb# staroii tii gelatialgiaf im 0M&r •%& 
giw m mitmm M f*ts «at #f IS *i»at®s tli® fla.sfe 
tg: a»t#t mm %sf m #f 
gulfurio aeid solution, ar© added# afti tiie r#sttl%:iiag 0mmm 
mintMa is smrnmrA saris-
til® «olor Aaag® is fTOm g»#a:. t# A felsste t«%®»iaa*-
mm Is «s #a -5 ©f fM# #fmi*al@ats 
®f @.eri# suifat® mm mmerb&d Aim^Mw  ^
ast malts Gu »-« •§#*»•#•# s'bBm&lw 
Millillt«-irg ©f -iAfmt# :i; mmmM%y &f mxM sulfate 1 
$3,5f / gyaaa- ..Ie sa^l# « for ®tar©li protmts ^ie& 
Mwm m 1^ - tfcam lOO a gMlleir saspl# sli«aM fe« ms©t* 
m^%&m *e *isst %® la ®f' 
staroli auriog electI'olytlo o%idati#a* IS# is -#f' 
Sergfton, Farley and Haylor (226) • lef #%$& oxidized 
- © f  m  m m m l m  e f  #  . - » » : » « w a s  a  
|-4© %& lOO^G) f©r tuirty iresttltlag 
beiog en^sefttsatlf aig@st@€ f#r tte®# iiours at 
40®0 witli soybsaa Msta-a^las#* Tkm tlmeX rete^iag vein© ©f 
©aeli saa^le In %%vim of mltos® ^ wm f«g&la®% 
tlae temperature «f pretreatmeat of the starch, fiie digestion 
m r w m  of pTOg j ? « . « s i T f > l f ,  s t a t i l i s s  & » - f i t m r ©  §• 
Nidation T»ith sftsll an»uatg of ciiiorlne {up to 0.05 equiral#at 
©f oiilorins par gltiaose unit) caused only slight retardation 
«!iss|a«- t,li«stion at all pretr-eatseat t@mfersta^&s*. Oaiiia-
tioa witb. ©•! «qaiTOl©iit oi* ©or© of sMoriatr S^eie4 digestiss 
by soybean beta-ajaylase at htgUm pmtmmtmmt tmsmmtmm. aa,4 
jpedused tiie total mltose ©quiv&leflt pr«34«0ifele» f;itli tto 
of larger aaomts of elilerine {0»5 ©^uivalg®t|, » mrte# 
inoiNiase la dlgeetlsa at tmrnw pmtm&tmnt t©t^®ratiif#s 
m&s ofeg©iff@A Is- «'t4itioa t# t^e ab©T©*3TOntioii©t ®..ts 
*s furfctor «#»-iistratt;4 tfe© 41g#stidm eajrfft# ©t tw 
eeweroiallf siilorlaatsd stareti#®* Thmmm Pm^ aunres 
T@rr slailar t# tM# eurve ©f t&e oxidli2@i witfc 0»5 
efttlTOl«at' ®f ••fMe l«gl©sl ©eaolusiem: ©f tJto- stmiy 
#f @«:fae <lig®sti©ft ©f #tar&& is ttet ©xitatioa 
mw& #f th© glmm^ aoits ©f stayoli t® 
m% 8.%%mkm§. fey b©ta-aa^la»@ mfier tto# ©ontitions 
of tlies© 3te ©# t&i# ®to##r?ati©»,. 
mf^s'isiiats latei* ia tlil» tfcesis stow#i- tbat 
g©latimi»4 mmstmmh oxidissed Mt» tostitallf tba» tlift 
aM-^# milm€ to sft©* my tigissttea %r aalt 
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SO 
— • UNTREATED CORM STAKCH 
—Q MIDiZED BY O.OS EQUIV. d 
—© OXIDIZED BY 0.1 £<IUIV. CI 
X OXIDIZED BY Q.i.£aUIV. CI 
A OXIDIZED BY O.S ECLI/fV. CI 
10 /oo 80 40 70 
rRETREATMENT TEMPERATURE. (pE&REES CENTK^RAOE) 
Fl^.b. EFFECT OF OXIDATfON ON SUStEPTIBIUTY TO DIG^EST/OA/ MY BErA-AMYLASE. 
m B9 
h.* i iff©rent lat ion by feifgfyiageaee » .A© w&& 
BkGm hf Mmwton, .and Kay lor (B2§} tm gelatinlsisg 
0mm0%miBtiQs ©f. ® •etarsb. my ;ii« fyllew^A 
©ounting tM per cent of granules ios® the polariia* 
tim 0mB» m th® tmnpemtum of mm fsgt» it 
Wt^m f stiews t:&@ f©r tm -Imm 
ef raw aai-Qf a witli ©•.§ 
of .^felorte©# ©@.r»#p#,iiiiBg dig«®tiott mmm are 
giirtJa for comparison# fkm ©ffctt «t oxidation, is ©t #a®® 
sfpai?®at» 
lk#a tfe# aaoMut ©f felrefrijis«BS# #f t%® gimnttles witb«f 
tlsaa tfe#'l©ss of i^rsfriugeaoe waa ^matitati^ ily Ijf 
s®%iis4s. i%9^hm fafe3,i#&#t 8©©a %f l»e« 1*^ s« Se-arl a® 
«.feaisf« la %Um s»a»t #f biyefrlagene© eoul4 fetsstai &ttmw 
fabl® II frsseats tlie ¥alu#i 
«%s#a©« @f R, change in birefrlnf.ene© indicates tha% 
«©» #f ©tarcli s«l>staa€ie »iial st»sfe ^ryetamtsa-
iaas »ttf i@t hf o3EMttti©«» tte# r^glssg @-f th® 
«« a©t greatlf fey this tyt$- mf ©»Matl#a». 
M, wyjott# raetorg the produotg ,e£ 
' ssimto* 
®'* "Xttrnt nf im&t, A wlmm 
oxidation #f star#& mat i® pn^portioaal t# 
%bm ©f © l^iisto# ageat- ms@i, a»»Bti»g t# ? -@1? #§ 
•" 90 "• 
SO too 
0 » Bi/fera/tTGet/ee et/^^ss 
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T~ij.7. ^//iE/^ff/A/&£/ve£ ci/ti^es £>/=•;?/»<•-4/»® ar/o/z£/> STA/rcH» 
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I  ts 
© ©• 
m ^ 
faM# • III* Iff®#"! ©f S®at. ©a tEitatiea #f .law 
dj^ erlj» 'tts©4l ' T y--';'--' '•' " . • • ;.• 
"Wm^Tt I roX* : I 1 i • i 
per t t duriss sTm.pm tWimXt s sEigid* 
gluoossi :oxidatioii:ris® :temp.JRecoTery:Relative tayaes/ 
t  . . #  1  m l .  r . Q g  i  $  . . . , i  i . y i g ^ . a i t y i . . 8 « . . > . . g m >  
oas ^ s 1^00 3.§ 4s tt*.« iss- m 
s ^ i-att m s# ' M»:i -.14. & 
tkm ®ff«@t #f tfce t«p@ratmy# @a t&# 
aad rigMiti- 1# mppmrmt, fii© s«seai 
g«f« a tMia fag%»# 
Im. &Mm %© .fttie%iL«r 4#*®rmln® tiia etfeMt ©f &.©a.t, 
•«l,©etr©lytl© •mMs.ti&m i»e»@ aat® tn m 
nt ti® tewiperatumm of 45,50 and §#§*• t&ig last 
tm», ®t%,. mumA w«# gelatinization #.f tjfe® ptaf@& %# 
fMl# s^ w#i af •ss'i* adti@«a»f im ttot •0@a%r.if«g-S.^ . mmt «,s&:ia,g 
»f pmmm «.< is tii# m ti#^sitr m€ 
mmwrnwf* M 'fatt# If 1* l». sbmrnm ttet, ma 'tto© 
©f ©xitattoa is tto viseosity ssA itr® 
ffc© ®toa»g# -ta is a small .tae^eas® is jm% 
Isfge enougii to b# g4gfiifl#»st» 
o.f 'Sonoeatratlon of sltoli^  4 ^#@aft«ntfsti0a 
©f- ©.,# sQilam bydroxide is t&# stafitrnM 
far ©leetrolytic ^xti&tion, f# tlseoTW t&# ^tfm% «f 
•sllali .um til® #xt4atl#»,. a mwlm .©f stair©li#« ms- «itts#4 la 
poltitioa® 'wte©®# m%%m. #oas@aitratioa« «©»• test##-
- 0i --f. 
fafe'le Mm esita%i©ae @f law, 
'Cliloria® lis® 
• * ' ' 
per : 
glue©#®: 
mit s f 
il 1 • • 1 •• J: 
* » .* £ 
:Constant t ; RelativejRoduoing 
iteiBpe»t.ay«:B«eo¥erys'ris«oaitf,j 
t oq ! # I mmmn&m t 
oa s,g 4k§ 97.8 145 11*0 
0.1 £.2 50 9Ba 115 ?.? 
0,1 2,E 55 80 m 
tiwlft <3*^1 ^*6 •©,#fi#,,. •"fto iast &i ,.tlws« sams^t. geis i^ai-* 
©r stai^ ©ft «at 4®f ls®i tbe ufisi- li»it #f • sari©## 
Attitional,,godiuia iiyd:r©i:lde hmy^&A, mpitly t©e»a9#A 
•fctos® fig»,sity sai rigiaity «f the oxldis@4 l>ttt J^ai 
a© rntimt «•« thm mM&%m *bfe@ mmmmf a^-Figar# © 
#tew»* ffa# *tl.a«g at 0»?gf «0€iw ij-regalai^  
©f #f fef-gmsfe a feigli •«#iia©a-
ti'ation...#f ®J.,&«3.i». 
•••«•» Mfs#t ^ eafgrnt- tM anodic 
©art«at tosttf f®? «I@«t»©lytio oxiiatfes® Mt m%-
•rayy ,sa«fc. f»* O.i m$mwm platisia 
maol#. te«i aft mm %i if *i :wat&at@rs, 'wiiiXe 
%hm mmm§® mm alnimt 4 tei# ®f gtaif©& 
we„s .©%idlmei ®l» a aitefe iiigfct@y- #arr©st t«aslty % ttsiag « 
wtm aB®t# ef S-«14 mtW--*"® mmm-m. *it& 
%m current at £•& mmitf mm 0*8 






• - -RECOVEflY 
X REDUCING POWMR (^cu) 
Ffff C£/Vr\SOl>/UM HYBRQ)HIiE 
FAfar.i. EFFEtT OF StOntUM NYBftOXlDC CONCeNTKATfeN 
OA/ rHE OXIHATION OF nAW COnHSTARCH 
£Y O.t EQiiJiVALENT tHLOR/htE. 
05 m-
la Am&ity M4 urn mttmt a%. &IX 
®tt %m -©xMa-ti©® p.i^ 4a«% «s T&hiM ? 
fa%i« V». :QKti«%i®a.8 mt Biffereat • Qmmms.% D©astti«s 
j^^ Iorliae ' s' ' f''''" ' ''•' " i ' ^  '  
PBT I 'Aemitfi il«iatiT® iHigM# 
glii#ose: J aap#/ il®^*®.ryfvis«osityiaya©s/i pawm 
ualt s ^ i $ t seconds 
t..I . fe*2 lit ^ 145 €.3 
0*1 94,8 180 145 . S»6 
' M 'ttf »aina gM.oi'ia#. ^ 
saapJl# #3^ stajsii wag oxiais@A ia m solutioii containing #alf 
if#aita tast«at ©f mm mAMmww ^*0 
©Mofid©* f&i« sf ifefe# sai* @oa@#ati^ tli»s liat «i® 
effeet #a %li# fTOp«rti«s ©f -fell© pi?oai3^t« Bmm fafel® 
fl» 
fa%l# ft* fxitatioss at I)iff.#r«a% fisl% 




lOoa^eatyatioat i j: t 
t of sodium j :Reiative :Rigld.sHeduoing 
t etiloride jE©#®Y@ryfviBOosity;dynes/: power $ i: , ^ t 1 8©<iottd« 
§.l s.«s fi,,g- ISi 145 S*S 
0'#1 0.5 ' • 125 ••im •• -tpS 
®'* of »%SLTQh mmm&%m%i0m.m -fw© mm^tm «tar#li 
w«S'®. oxidized uader identi»l. @@a4iti#S8 «@«f% ,f©r tto# f©l«» 
^ m 
&t gelmfisa, thm f&lmmm aa4 XBW al.». ^1*© 
mmm%T&timm #f &%%TQh mm aai ,Sf^,, 'fte ©air ettm% ©f 
tim rnksmm to ot ms # 
mm i© f&e .wkilsr volum# @f solution tM® fli# 
f^©f#r6i## the two pr©im#%,8 bmm fr«g#at®i a^*@ .ia 
III aai 4ts#s«#®€ is t&# &ttmtsp 
*•* iigo0tl#a .imm M:mtmXwt:lm3JLy oxMlmd 
SSSSSMl^  
It «»® stem tfc@l i«w »ta»A 
ly iM&TmBm its »sist««®- t© ©aspii# t.ig0stiGa« fb® -mmmmM 
&t m.l%m®. .s@f%©ma S.® f.i^gi^pjiiTOly 
€#@:r#as@i "by ©f 'tiit »« ptaytM me W-'%§mm -S sij&w»»-
0«si3»©p ©f &mm&t oxi4i2®€ stareb,®® w®r» iig@st#€ hf 
te- iff is®awl« f&e Iftse-tafei# s©site# 
f«»i3Si>4 torisg iig.@#ti.os3. ms f iltayet off ^  *gk#t w®iX witM 
«at#r, «A w#l$fe©4* fto® itgestion mw@ t»at#4 
wim %m g4e©ta«»jl t#. i^ aifitat# m® l,lait 4«% i^a. 
•ffe# iJLg^stioa €itta ami propeyti#»- ©f tfe« 4%@itloB p»i4wet# 
ar^ iiY#» to mhtrn TO,.-
fi» t@er©a»iiig fi#M #f wltl inar^aaliig «xt#at'#f 
#3:itsti©a substantlat®« fei«.3e ftata (SS®).* ftois is Just -a® 
%mm sta».to» tl® t®«®rcial, 
ss it im tm %m m%m%m^f%i» ©xidattes. mat 
shews tfcat @xM»ti®a a «f tJi® «t«ir©fc t© 
tmy®# «» »a-4%®sttfel«# ffe« yi«It mt imselafei# 
* . 09 • 
OxidtE®t, 
Produot : unit 
: Asiount of : : i i i 
t QhlQTim • t •' I f "• t •• s • 
: used for : : t i : 
t oiyttetioa ilxtojttt of? i s i 
stigegtioBJ t t p«;H©to0ia® 
t glueos© : ^ maltose: Yield I Iodine: power 








0*i 11 41.4 m »««• •Mf® • ' 4M-
•§,.S 11 • 
Itter -
iasoluble 
mmi&m §,SS - i. S?.-f 




residue ll«Mreial.7 4|..».f 
Water « 
ijasolubl® 
residue 0©*s»@ial- 5 • ft.#.© 
Water • 
insoluble 




likewise deoreaB®# m oxidation pro0««tg» This »aas ttet 
%M exMmtion liaa tli# awiat wMeJi mm 
.»trograi® «ir preeipitat# mm. aging* fm'latustry Is 
lat#r®s.t©4 ia selttll# .atsreH©® wliiob giv# «.• p#»wa®«tlr ©lesr 
soltttloB# staretot wMos# solutioas b##os® ©louiy tariag' 
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storag® are undesirable• flie starohes used ia textile -mvk 
wli©s# ®olmtioms ar® elais@t to b© pmmmmxktlf QlmT are eitli#r 
pieoda^ed %f oxitati©ft or coataia safestaaees a€i©i to iaMtoit 
»trogradatlott. Mkewise is tbe v&mxSm^nm of '*el©ar g«a« 
©oaf ©etioaerr a 8tai'0li is. 4®iaaM©4 wiii^ li will fi#t 'hemim 
opaqn© oa storage I Mil*, f&e ®o«®^uial &mipXm ©xitiEed witli 
5 or f# ©lilcsriiie aaft 0ii6«a ia fatsl® fnl.fill alth.@r 
of tli@ &hmQ t®0i'mi6®l ieiMnis siade ttm mmtmt of retr©g,3Pa€©€ 
aaterial la tteg# two mmmplm was 2 sat 1# ^aspe«tiv®lf» 
B* teiiattea of .G®latiai^ «i .Sta.s^eli hf Bmrnim i» 
SmtmX SQltttiOB 
for ttM ii»r© ©xteBsif.® oEi.aatioiis gelat.ialE-@4 staroli was 
ttg@4#. fti© soltttioa was saiiitaiseA at aeutrallti- by aeaas of 
saleiiBtt aarboaate ia or^m to minimise ©aolizatioa aad hydrolys­
is gliaages. Bromime was #iiosea a,E tlie sxiiiziag. agent sijaoe 
it siiaulat© til© ©oassreial softitai byp©<slil©r'ite s:xldatioa 
aad yet fe® •©oiiT©iai©atly baa€let ia th# laterateyy# fto.® pro* 
eedmf® t&T ©xiAation, recovery, pa i^ficatiea aat analysis is 
tliat of felton, Farley aai Hixou |7S) witli eertaia n^aifiea-
tlOUBm 
I* yyepayatiOB gf tte #xt,€igeA .stayQtt.#g.« 
A suspeasioa of 4§ graiis &f pearl »%&mh was pTOpai-ei .in. 
a miaiaiwa_Momt ©.f distilled wat©r, TMs wa® powred, slo-wlf 
m -
into 1000 al.t &£ boilieg distilled wa-bsr la a Z-'U&&k mrniA' 
bottom flask ©f tw® liters ©apaaity. ffa# result lag stareii 
past# mm feoil©-t g©Btlf tiltii stirrlag for tJii3?ty mlrnutmBm 
An exosss of mlQimn uarljonate was tliss stirred iato tti© 
pagt«, tii« ammt of Qalsius carbeaate beiag t&e saas as tli© 
weigiit of hmmine nsM, Tiz», 10 grass for ®aeli eQulre.lm% 
of bromine per gluTOge ftaiiytrit© ttait. fiie flasis; wag brougiiit 
to room tenpertture ia a eoli water Ijatti wiiile tli© stirring 
was #ontlame4« fti® mmBM&tf cimaatitf of t>it>iala© for tii© 
desirei mmxmt of oxitotioa was aMed dropwia© witk gtiriring. 
After t&€ broiiiae tiad added .stirriai ime eoutinue-d until 
disappearaao© ©f tiie yellow color aliow®4 ttiat prmtimllj all 
til® l>,.TOiiiEe .liad b«®a used. fMe -tlae r#t«.ir©4 for tlie broaiJi© 
to oj:idiz@ the staroli varied frea 1/2 to 6 daye a©paiiting on 
the mmwut of feroaiae mset# flie ©xeess teoaiao %m® r«ap>T©4 
toy air ttirowgii tli© smgpeasioa for about on© houTm flie 
resiiual ealeius ©arboaate was filtered o.ff» w&sto.et with % 
smell mimmit of distill@4 water, iiBd tii® filtrate potired 
0lowif ifitli stirrlag into twio© its woIusuQ of iS  ^alooliol* A 
wbits tlmQvtlmnt pr©oipitato foraed wliiok was allow©il to 
settle for a few bomrs, ttoa filtered witk • suetioa, was.li©a 
m'ith alooiiol aad etiier aad tried la a waomm oven at 60®0» 
for pmrificatioa from tialiies it was aeoessary to dissolve 
tlie saai5le ia water and pomr into tiir®e ¥ol«ass of aleotiol 
and repsat tti© solution m& preeipitation until tti© preelpitate 
skowM tfce BMmmm &t &«!.«#«• 
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Attftlytital ooaparisoB of tlie ozlAlzcd e-barolmg^ 
Tt& QxMlmA Btarab mmmplm were aaalyzet f©r ealeiuia an-i 
ayomie aei€ eeateat. radnoiag immeT sad opti©al r©tat^ ory 
p&mr *@r« laeasareA, fii@ »stilts are givmm ia %tm above-
amtloiiet paper |?S) aaA are pM%%m&. la figtt3Pes f aat 10* fii@ 
analfses iMieat©4 ttiai dxidstioa of p-riaiaiff Ambml groups 
to pr©ttt«e uyenlg aeits., of al«oiiol git^ nfs to pre-aa©® 
k©toa@ aai of fe«tea.e «.M aiaeliyie g.i'©«xjs to prodm©« 
iiett-ttroaie asMs, liad tak#it flaee* 
f© %m% thi@ tm%h&T tt» gaapl© ©xlAi^ et by 4 
©q.mif«l#iits ©f p«x .glaeose aahyArMs wait *s ehoges 
for kjirolfgis .to tli@ ©xii£«.ei glwees# uB^ts# {fiiii sampl© 
will to® to bdrtafas ttm. 4 B r  » t a r © b ) »  
fh# 41r oxidlgM .s%ar®lt s^ojid eoatala a fail- bm0uu% ot emh 
Qf tti© ilff-sreat -©xMlz-ed type® siii-oe its aaalysi® glio«4 47.S  ^
ui^ ai© a® 14 aalifdrlde* 1.45  ^ ijoii-ttroiii© ©aleiw ealoiistt 
over that ealoulatei for tli«'aroaie #old pi-efeii-t) aM a fedtto- • 
lag •altt® of mB'm* P®'^ ' ©'f* saafl# (Jttst tiie 
aia:Eiatta reducing ¥slii© attaiaei., as Figure 1© siiowsl* 'fiiis 
saapl© stoGli eostaiii, mreai© aolis.,- keto»aeite 
or fcete-sttgafs mat a©.a-uroiiie aeitg. 
gy&^olysis of the oxiAi8©a stayoii^ , 
la atteaptiai %& feyii'olys© tii© 4Br oxidized atasjii. wlttisat 
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(EAUIV£. of BnOMINC FER aLUCOSE UNir^ 
r/ft .?.  VARIATION OF CALCIUM CONTENT AND F/fODUCr/ON OF URQNIC ACID 




CALCULATE: T> coM^osire 
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%^7i£D(/CJA/& -POWER Of SOLUBLE CALCIUM SALT 




EXTENT OF OXIDATION 
(EQU/VS.  OF a/roN /A /E  PE^K AII /eose U/V/R)  
ndr.lQ. CHANCrE OF TfgDUCINe, T»aWEA AA/O SfBt/nC HTTATOTTY POWPK Dl/Zf/A/O-
THE OMOAT/OF^ OF A£LAT/M/Z£D STARCH.  
log • 
©xteoslTe d«©ompositioii ©f tti© eonstitttent oxidized glmeos© 
unitw, hQtk mnmfmM attd aeld tif'teolyses ware glvea trial# 
Sigestioa ©f tlie ealslia  ^salts 
0f farlous oxi&i^ iei. stareAss malt Aiastas® at 55®G» fo.r 
tvjo oae-b.omi» periods aJaowet tliat saiapl'es of gelatimi^ ei starch 
oxidised ly ti©re tiirna-S ©csaiYaleats • of bromia© gaT© »o maltose, 
fabl© shows tiie ©uteat to wiil-ali tfae tBxiom staraiies were 
iifclrolfzet %f .dla,stas©« 
fall© VIII# fiydrolygafel® fraetioB of OxMlzed Starsli 
lxt«jat Qf •oxMatioa,-
lq.ttivs» Ir f«ir glmeose 
•ttiiit 
J P®!" ©eat maltose eqmlvelent 
I fi^ oa S-bour dlgestioa lay 










fo imfc© ©#rtain tlmt tke slasw aoa-iigestibility ©f 4B? 
oxldisM itareb «ss iiot due t© tti© large amuut of ealeitM 
present tli© «al©i«m was y©i!»T®€ If meass of ©mlio aeit* fh© 
©arlsoiifftrmte aisid tlTOS obtalii«d was fomd to mnt&lR no 
iiaterifil sttsesptitel© to 'beta-amflage itgeotion ia 5 tours, 
furttier atteapts at enzysl© dig©sties of ttiis aeM 
«, 
•W0r@ mad® u i^ag P-eotiaas© 46 AP' snd .I)iasta,e© 0 fTOa Roli» and 
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MmB OompBMfp aat feetft-aMi-lase, ^aeli foi? tea AafS*. Blastas® 
S sitewsi m production &t sal.t©g®i B@#tiaas# 4i A? 
©aylag© ga-r# # asXtese ^talval^ at liiieft ms f»¥a%3.y r®tm®iag 
«gar if sligM &eid liyfirolysis CtH# soluti&M wmm 
hmftmmi, m% fl 4..? !• 
it I SM&mmm te ae»feai»l» t&© f]p©#«ter# 
•Gf lfew@ll &»d MsM (ilil f«- th« &rtr©l|"sls #f p-entlas wm 
eisptet to «ii.is#i staroh. 9 ?• ®f 41?' ©xitisM stawJ^ 
wmm MM0i. wiMb. li® rt.#. ©f mabyti^ms m^hfl mlmMul mBtmimtaB 
^ Awf ii/dr©g@a shlorid® SLJtt vrntlmmi. tm teiirs ia a s®il 
tlmk f ittet wim at gmnm^ glass ®6iit«mg@:r %,@imiaat©€ W « 
@lil©jpi4« ffe# '«ofts«%mtl©a ©f Iiy4»g#a ©tilorli® 
weis |s®»a«-M %e toy tto®- aftiltion 0t •9f al, ©f aetiifl mlmhmX 
mn%&imiM§ albeat 1# fcytsofem ©iil^ ride. Beflmiag was ©©a-
for a total of €7 boare# fH© astbyl alooixol* as well 
m %» &mmmBStv% ^mttlrnrna mt -m&thjl was ia 
vmm at 40®C» ^ mmmmiMm %© -tfa# s®lib« a»4 
witto teste iaii@mt©t ia©©apl®%# by4i«iysl® 
sm«sft a# ts #a»§: wttb gaa &w&lm ia twatly a© it soliitioa' 
CSSB-I • 
fto.® fearlam salt# wstq witli ®»oiigh sulfmri® aoit 
%& rmmv® tlie hmlwa. mi. l«sv« %km soitttiea 1S» f fcis 
wm for IE tours, tbm a-alfairl# •feaiag 
t-b« r«©¥#A hf mm&B ©f hativm hy&mMlm Imwlm I'ast •» tm®# 
xo§ 
•©f fearim.. flie tti© #ai?boliy4i'at#- aeito ms • 
0«2itrated ia' ¥&«© m% 4i®" te m mlmm #f §§ ai,. 
f iil .Hfeiatifjjga'feion of gluotiroaie mi&* 10 »!.• #f 
tills solution wert. a#atM for on© iiour on tlae v*atei batH wttk 
mmmms Qlmimnimm.#. fb© mlfealia# s©l«ti#a was 
wttb sMorofow aoi 0tape»t#4 alMst to 4rya«ss ia 
fji@ #lflohoniae deriTatlY© crystalli^ -§i," rad & 
»ltiag • m%&' tlm m si% FeeiystAiltm-
tions tmm tli© einQlioniae salt at Iff-" 6C0® sbmffiy# 
A al»t feiat' witM tli« dia©i6Biit® salt ©f glm i^irealt 
aei4 pr®par©4 fw arable was tiiidepres«e4.. IS'® r®p©:rt#t 
M.P» varies tmm ISS t» ^#4 fto eia«b,#aia# 4@ l^fatiw #f 
,gltteay«al@ mmM £mm 'mM.MmM. s%a»h g&ir« .a p&MtMim 
m&ph%M'mmmiml %m% tmw' mm&l& mi^,: 
fM® aattet ©f mmimmhlrn mlm&^ 
tioa la rnahyimm sstteyl. aleotel m& M %km 
til# mtmmAf low tli® gimeaBsal# s©M 
attests t« %m of tte.© mTO»i© 
«#Mg during, liydi>olygl£>. A better mtttod was in 
ttTOJaie sat w)9.i.t ae-t fee 
fill I M f^taBMlatioa m& toa»lyiis« ftelf !•©»•« g 
(2001 s@ti.#4 ©f ity&mlf&lB ia fumiag hydrocblori© mM mt 9®e 
witb siaiiltaB«ottS aersaptalatloa of th& llfeemteA 
gar©mf© hf «tfay3. mmmmptmn mm tyi©i m tM 41ip #2:ia,izea sta?©l.». 
fii# g#li€ mmwmptmlM wmm im i»fi?Miiie aa4 
A0#tl@ aaltyArl-i# «ai r®##Tejf®4 witb #B f©aJ..0wisg 
• l©i 
oix ,§#pamt@ft wMtli •©ouit m&% fe# 
•©tystaXlig^d f roa^ «af &t tm aJL»tti:^#s 
fto oM ms mm%flmtm m tia# 414 &mt 
Am acetyl eaalysia ,sh@»@i ia,4# a#®tyl *1#^. •^ip».g#©ats: 
afe©mt gmmfs gia©©®® wit* 
M^^yMtioa SS.MSM&- sa^i®s ot tii# 
ms #x.iai»i Bt&mk ««» a&&%ylat@i a#©®r4i®g 'te 
#1" Brlgl aat b®&ial# C^l witrji aodifioatioas isi#, %i^ -
tb.© grmt .»olability ©f tli® uxi-tig## itaMta* &©• 
pTOiwt w-m ia gt,m#iel -mmtiM ©tit m&%&±nlng-
feydroferomie s«ia. Brsi'i' mmpl%. thmm %^ea%«i -teisti 
mfttifig it "te f#.JUl» %k& 
•fef rotation, f&t i««^©gtti#a was t»# t©- w«««tat. 
fertfc«' ®teSf » 
'^ QQts \vltii hydroohlorio aoid. Tti« p#ssltellit|^ 
©f hfir#iyaiag to# 41r s%®r®k directly ia l3ydroc&l,®rS# asit 
wm Smmmm e-f tli© «a«# *itfe wMete it©i€® 
1#®©- #«!©» il0^it« i)aat©4 'iji a©ii, .-solutioii, toatiag 'wa® 
elimi»t#€* At »da 4Br st«r#li l».©0a««tf«t#4 
hyto©fal©ri# a«i€ %m'$m %m. Mm tm mmm^twmm^m 
ia, Ubb ttos IS k&mm s* solatio® ftark ia t&r«® 
mays# thm »fe©tioa ©f -41^ 6M mm^ t:0»f.ara.t«r# 
«€ &t zm& mmm'^ mt- »r# sta^#. f&« ©idla# 0f 4Br starsii 
{t@s@ri^#t 'Mi&w} at »#* wmm mm ia tea m ^@lvm 
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hewem.f^ at 0% tbe gelnt-ioa reiaained eiear for tlire© or 
fotti* day© mtm tJiougli it tsvalopet a yellow t# -rdd ^ color. 
%mtB iiidScat#4 some p-ostlbllity o# hftwalyzlag t-liS' • 
oxidir.ed starek asiag tlie- &KiBm ia eesaeatyatei liytTO^Iiloyi© 
If' 
deriyatlfea ©f the oxidizet stareh, 
B®6S«'S® of tlie gyeat^ iasta^ilit^ #f -feto® 4Bi' ©xliiaefi 
staf@,fi aa attempt was mi# to stable fterivatiws 
wfeieti eottlt to# iif&Qlf%0A la aeli wltlioat «%9nsl^e te©©siJOsi-
tloa# It is kmmti ttot iironio aeids and ksttiroaie aeids are 
mTf ttagtaVl© in aeit soluttoaj especially wHea tis© selatioas 
am ii®a%#€ {SO-O);# f^e deeoai>ositi©m is ea© of deearlsfoxylaties 
•and is ag©i fQT tM -quaEtitati^e 'ieterMlaatloii ©f uroaie aeits 
C5S^lii|g06.|* 
RQ<iUQtioa produet* Eeduotioa of tli« oxidlzei stareli 
was ia 6Ti.m *# stafeillm© %m gTOups ia th& 
form ©f Bemmdary alcohol i-;roup8# A ^WiMea iavarsioa «oiiM 
•te« prtjoueics deri¥atiw@ of saaiioe®# lioB© anl 
altros# as well as §9rlmti.wBB of gltt«©S8# 
Qae gram, of 41r ©xMiaed stateli Mssolvet in 1©. al- 0f 
water wms mbmken la tl.@' kfirogeaatios apfareitmB S ©f 
plal i u. oxit# cmtalfst# Att&T' S5 miaates stokiag of tli© 
•soltttloii is aa et hy&msm it was o#tl©at tfeat 
afeBorptlea was feeeeslag wry sloir* Aaetber 10 iig,# 
* **• 
of mtmlywt wmm «a4. #li&icSa§ After mlm^ m 
hjHTocm absorption 14,?5 sil. of fat stmiairi 
rnmiMmsl "mtlmg hmm Wmm th© nitijogem mntm% 
#f m &%im ®f 4Br ©xi<liEat^ staraH It mm ©al«aalat©t that 
##^is$© ®f to Miome ^ « «# g^sa saa^l# 
wald requiire tl.l mt I4»tS ai.,, r®freseats 
only ©f il.l «4jp tli-rejeor®* ef 
g#amtiem« ^ if mmwmA mmm aiiitioas' #f eatalfftt fcai. hmmm 
a«t® it is- lbttbtfu.1 ^at ajsip appr<j«@i, t# ©oa^Xete hydfogmatioa 
#smiA teSTS! fe®«£t !iy4»g«iiatleB fTOlntoly .#tag.#€ 
t&@ ©atalfst was feis©a#4 ©r ©f ©ttof 
•s#li#ii8a 
fMe of t&© 4Br oxidl»t ms fQX m& timt #f 
tfii© r#fttt0ti©s produet 587. flie l#s# la r#la@iiig ©-ai* 
©«L|At®€ .fy©ii ti.*® was ttot ®®a@ m§ tfe# «iil©a* 
3.»%#€ ffemmtmg0 hfdmgma.tios, viz., 
M M t  sMw mi 4Sf' Mm 
©ta'bill-s# tM# «#tt «ait-s ©f- tk# wtm&b &&&*• 
ia tm tM mtkfl ©st«r-» .fi*# tj?s* i»-f %&« 
©aloim s«it 4Br ©iitiz®4 w§m mmwm%m€ m m rnilwm-
&&lt iM soliitioa by aMiag silfst ai-lw^fe#-* 
f» gtaas ssl't mm Bimkmrn m.mmim^lj 
mt two days *itb. M ai» •©# ia a 
ilass fit# mthjl iotit# ftai %hm 
mmfl s^mMl wa#iiiftg® tmm %hiM @ii-sf#Mi#a « glassr 
• iot -• 
f:iJa .ft# %Um .«.»%« .#r 41f oxi<lis#t mm&h mm ©TsporstJ^^a 
®f mm mXvmtm* f&ft fi#M of mmthjl. was %#® «mU. t® 
©ff«' -aay t#®sibiliti©s* 
fi£ oxiitoet tti# 
&#.it ©I'taiaiA tmm salcius s«3.t ®r- .®.a£4ila.si stareto fey 
ssaaif #f #x:alio acid sxplaia some of tiie difficulties ©nooaat#!'-
#t during iiydrolysis# fraotionation aafi derivatim«tion. ffeis 
-mB »«v#^ed from solution by al^etol pm* 
©ifitatlsii a# a vAiiah mm atanding filled x^itix ga,# iabbl®® 
tmm aat@«.t©«.mf«sl.t.li0a iff«g«»ltlf #artea tltexii® fi^ a 
•i«#a,ip|f@*yl«ti®m| -aiiA 4art:eaM pr@^^®si¥@lf. ffe® msmim aei4 
.#f tto# #al.@i]a»^ salt ea. # nal^iw^fF®® 
"teft.sis i^le of %M aoi4 wa« 43«#* 
a. telaa ^ ^  o,3^1^1^ea ategqfa. » protest the k»too« 
§mmp9 :im tti© m%mmh mm' mm f#»©#•. 'f# a 
,satmrat#a. eolation ©.f S ©f tft.® exltiaa# -m a l»t 
%!atk mmm- -Mi## & «f S*.S gf»i« #..f Mf&m-xyl asin© 
l.f4t©#M9ri4# aBi l.i g^«8 #f mtim ear^aat#,* mmmXt" 
.lag ftafc solution was tm 4S alamte# wfe®iremf®m as. 
.©.Mitioaal mlM&s. ©# 6 .^5 gi^ * @f asta# y^to .^©3fi,ft# 
ami. 0»4 gi®a ©©tiim .#.«feaat.« w&s After a M aiaiite 
Iteatiag peri^ t tii® mm filtd»t m€ aH®*©4 t® 
©0Ql,.» -toltjfflis ®f &I0OI1OI &ia.©i t® fr«eipitat# tim 
piak mlrn-m mmtmrn* TMs mm &.ff, mim4. ia mmti &% 
S®%,. tissol¥»t Im wmtm  ^m»ll a»mt ®f ae@tie 
il0 -
aetttfal.las-t wttfc 'mpmrnipi* 
tatM with filte^et ott aat &gaJi» ia m«© at 
S#§* SMm yieM m»- 4^f .ga* @f «Eta®# fbi# ©Kt»@ *« aset 
f®f tiydrolyses and aiethylations ^esGrib©4 tseiov ^ 
Iff S»ga,, S»g3, i#4§*'4*s^ (tw®-frep«»ti©A«|-
Calisalate  ^ for »no0xls@ f#** gXm^ttTOiii# aaHjatrMe mait,. 
,»tl :6-?^ , • . . 
®* H3rir0lygi.fi 0f. fH® «l»e g£ -iSg QSEiai^ei. .8ta3?gli« • 
0% tli©- :fey4y©iygis ## ttkm ©xis® ©f 4»r star#h in eoooeutratet 
»spie%# M. i### t&aa 
wMa fdlSewi aM %f p<w#r« ' 
fra#t.l©;jiati©a tl# lif€i©iyt.i« lat© tmr. 
fffaetions, %w# #f ««f« color %®sts for «r©ms aat 
isi'i'ataill.B# osazom#®* tliis. mvk was 
m. mthfl%%lm pro@#to« was t#v«l0p©4 atsa^ ila* 
S»- K«ti.ylotion ^ tb® ©xidiK^d starea,; 
®* Bi»#^ya. «ilfm& :m.kAi:* A%%^P%B m semylat#-
%km 49W' 0Xiii2#i fcy tfe# f J.r®t s%#f #f' tl» S##j aai 
I«a»# (3.54) pfo@#&iF@ f©r.etaroIi gav# s© smt»ial 
iasolufele ta OoagM#y«%l# ml&Tm%km 
m m@ mmt t&m mvm%h |14i#:Mf,Jlif J wmmmire 
tm €1^  a-a4 *8.® pmriag att©ati®a 
t# %hm i-agf®stt©» of amt. fif®©a |lf&) «« W##t @iai 
1©M« |3«54!} tfemt rspM was .a«®€ssarj, mat t© t&@ 
* lil 
-^mmu%ioxk mt {Mil m& aM Haaai# {150} 
tfaat stioag filkali-, ©,«§.*,* 60^, #ams#t m§m teeos^ositioa# 
tii# pm€mM% after" ttes# stt&f3.at4«s wag still $m 
could 3»% %% tstrseted from aqueous solution by 
mm tmm %h^  m4.%m. gaU-at# %y-,' • 
Mf-ittyl. after tfee liquors w@if# efap^rat^O- to 4:rfme»»' 
im at SO®C» tl# f.i^#ii«% »® solafel® ia 
ia^ad# »i#l 1E»8, 
A sampl# fit# tim«s, tmm 
•fell# fftslAa# witli stotiijl alooliol not ohloroforsi, M# « 
s#tM«rl mmmm% mt it.*% geiiw sulfat#^  
was f3tlll present • Tuq aethylated iteterial aould Qot Be 
fmm »qi2@ous solution by ehlorofoisa on the alkaline 
oy a0ii stt#. It was aetfcflatioa *as tate.lai 
fla@e very Simiisyly fiirgt aad JTosiss (158) iiav© 
tmn&i. tMt i». til# ©f mipl® p^otia by 
siilfftff fttt€ alkali the psotio aoid was destroyed. 
ssapl© of ^1? ©sitized atsreli iuetbylat@t m®mt* 
iag to m© I,«v@a# aad fip»G CXt®) on 
%&# aldobionio aoid fro® arabio gave no better results 
mill, me itf »2.i4 wa® witli • ^ 
Bulfuri© aoid nd extracted cola oiiloroform- Tiie 
aattooxyi coat#Bt ©.f m# #x%m«%e4 nftterlal was 30«f, 
IXtliottgli tbis Imt ds^sposltioa 
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*» il-g « 
Th.»5 residue from the elcoliolio extraction mm 
mt astkjlatad to ©xt#at its solutoiiitf iadlsatst* 
fte®© greas of the oxia® of 4Br stareb were 
aai^ylAtdi bj tfee ssas pro^^dmre with 2k> results. X# 
oaloroform solulile material wss o^talmsin f, «»si« 
Iodide wm agala isol«tet»- It waa aotieei.,; SioTOTer^ tl»t 
#xyittg til# metiiylatloa -mm thm %h% mt 
was fhl# safg##t.@i mmm &i %ii@ site r®setioiis aeatloaeA 
$M tfr# r«*iew ty fernalitts an A ??att |?4|, &mh &s esters form* 
isf .©f ®si4e», rt.l#liytos am4 ketones for®-
.lag «i»als mtditioa ^loh ao«14 mmmt with sodtm# 
ets* 
• tm^$ tA# fiotttetiom mt trtastlijl l#ii4© " 
fwm m%k side reaettoas is amalogDua t&e e3:f «iri@s©e 
lag#l |i4|:i. 1# lEtte^tei t© »tItf3A%# £f«#tes« Mthyl* 
pM«afl#saiem@ M llquM asaenis hj mmm^, mt »4iw asd s^ttiyl 
loftit®.* Gl&svmgm of the S-1 liji.H;age-S t»i: flae© &t 
.ssthflatioa of tfe# .byiremyi groups* fUm oalf errstattiae 
product obtainei ms triL-^thylphenyl a^Kistm totlde,,. 
e. sgSM Mm& m £a saaiis ?««=» o* 
th# '^ Sr »tar«te wmm &1S©»»A to :8t-«a€ tm m&wm imys 
ta 8# ettojrl alcotiol «atmia#A w«l» hydTOxide# 
fto goilaa terivatif# tb.«» formed hm& aa ^#ritsg@*torowa eolor 
aai eoat«lB®d s©.«l«. ©a'treat%hm _my so&kvm 
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derivative with metiiyl lofiite for s®T«ral dajs, a pTOduet ms 
olbtelaet wtios© aetliQ^fl eost«ttt wm oaly l.»8S'^. 
Sifflaltaaeo-iis ©xfmrliaiits oa raw gtareli siiowel that t&-
floxifig was nmmBmTj t© fo» a true sotiaii ieritatlf© iast©ad 
of tii@ ©asilf fomei goaima liytfoxii© atiitiea mmpom§.m ie-
earns© ©f ttm ooloratiea of thm 4ir oxiiizei st&rdii hf sodlwi 
iiy-drosii.,© ©Tea at ^o©m.teaperatare it was •mernsa iaadvlsaM© 
to reflux ttie oxiaisefi stareb ia tiytsaxtt® ssltttioa* 
<^et.fayl i0d3.4® aM .gilve;:r sMSS* (MSI re­
agents, vli» aetiifl i©4iie a«€ Bllwm ©xMs, w&m msed on tli© 
silTsr salt of tli© 4Mt oxldizeA starett ia to esterifi' 
til© eai-boxyl groaps aad slmmltaii©o«Bl|' ladttiylate the 
grottps. 
^ i J f'^^PagatioJi of ti-e sllv.ey salt of tiie eg:idig#d 
Btarati* 8i»© grams of tb® ©aloim lalt ©f 4®!" oxiiiz©4 staroli 
C5,.0^":- Ga) *©!•© 4issol¥«i ia tk® alnisius aa&mt of water {ateut 
150 al*) aad stlrrat while & soliitlos of 14..5 graiig (sllglit 
©Z0@ss) Qf silver aitrat©- in 8 a!.# of water was aM©4» fte 
hBorwf preeipltat® was filtes-ed with. stt«tios« fwo voluag® of 
alcohol w&m aMeft to the filtrate to preoipitat© laor© of tlie 
silver salt. fJiese tti© prcselpitates wme ©oafelnei, washed well 
witb tffi aleoii©!, tli©n witii 95fS aleotol imd dried im Taeiao# 
YleM 3?«8 grass. Per cent ©f oarbokjarate r©»T®r©d,. 96#4» 
Sllfer fouaii S0«4^; ealsiaiatets 
lis -
{ilj Metlx.yl.a'fcSon e.ragea)uje.e eo.d algmltaa^uB 
cation^ lo.jr setliflati©ii sm4 ®st©rifi©atlo» tfa® Bllwm salt 
was plaeet ia a tb.r©6-ii@ek »aii4 bottom flask fitted t-iitii a 
reflux eoadenser aad immmf seal stirrer* fii# top of tli© ooa-
4®nser was fitted wl%h a ealsiua sbloria© tal©.. Ml o©rfe 
stoppers wdf© se«l«i witti fisolloaioa, A larg# exeess of »tbyl 
iodid© waa aM#i to tM fla&k, lieiag ti*© tia©s tbe weight of 
silver salt used. An equal ir©lm© of satifATOUs lastliyl aleob©! 
waa al» eMet. If,, at t.his point, tbo sttspQasloa was iiot 
fluid oaougli to fe© stlrrst easily iiore iietHyl al€»liol was 
aM©i. 
fiT# mels 0f silver ©xid© lapproslaatdly five time© tlie 
welglit of tti6 silver salt I wmm aitet ia fatir pdrtioas at 
iiit#rval® of four to six .toure as stij-riag *as ©©atiumsd. A 
total of oaa 4ay «s .g«#raliy ©llot^et t&T ®mh iiBttiflatioa. 
fiia ®xmss aetiifl iodifie aad metfayl eaoouol vmm reaovsi. hf 
dtstillatioa f^om a &ot watoa? liatte.* Hot mthjX aleoiwil was 
tten iis®a to wABh tJi# metiiflated Material f.i'Qm %hB silver 
resiaa.es, foll©we4 1>y fiitratl&a. On eTSforatiott ©f th© raetkyl 
ai©o&oll« filtrat® tiie Mtfeylatet pyodaot was obtained# 
Thm SOT® »tbflati©ii p:i?o©©.&ir© was ©tpliet f©mr saocessiv® 
times t© th» .siliF#r resides fi©ii tii@ first nettiflatieja. fb© 
final gilfer resittte wa» ©xtraeted overnight witb. mnhy&Tomm 
aetliyl alooliol ia a Sexiilet extractor* ffce fro duets tmm 
tills extract and from tli© five methylatioas were eoml^liiei for 
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fttflilier setliylatioa. ^li® eom^osi'te 6% "fc-iils st-ag® ©oataiaed 
about Sl^-i iftstlioxFl ami ©oastitiit^d a wmmmrf sf fi^ 
»r© m®tliflatl0as of the TOmpe-sit© ia %h& al,s#a©® #f mmthfl 
^XmhGl %M attiiexyl eoat«t t© m &s .g^i» Gontiamai 
a@%liflatlea wim mthfl i#iM« aoi sil-fer %im 
aetMoxyl ©©at«at a »&11 aiaount eaeb tlws fe»"b lit not app#af 
t© approaeb aay limitlag Taiue, fills i& simmi is ligare 11# 
fbis ©oatlfiTOd leyoad ttie a^la.® of 35^  
setliQxyl toT 4Br oi:14is.«4 sta,?eli w«« a&t ta.e %•& mmkaMlml 
Iqb-b 0f »ia%.©rial dmriag aetliylatida bseattse, as faille IX stiows,, 
til# in.#r©as# la aetiioxjl eoateat is mt fel&tet to tli# per-
©®Btgg# loss* g©a@ ettoer ©sflaaatioa aast 1® TOttgM for tbe 
steady insfeas® of oonttnt gaeli ag. a ©jfeeiaital #kaage 
i»yliig. m#tbylation wiiisti woulft lifesfate by&.mxjX gimafs 
for til© mmst metiiylatloa# 
I©x tte# iifirolfs©# d©g§2»lb@t belew samflss of %lie 
methflmteM ©©apssite titiieii iiai. reaokei a attiidxfl ©©ateat #f 
S5 "fe© 55 mm met teeaase th%m& wsr® lj#yoat tb@ point wli@» 
%tm slo* ineraag® ia eoateat was ncttei* Se@ Figar© 
11» 
ilili. Hjarolysls of the methylatgi. pge€ttet» i#f 
gfaa® of a mstfejlatet soaposit© B«pl® of S2«f^ aetliexi'l '^s 
€i®solT®t. in SO© al# of anlifdrous m®tliyl &XmhQl ooataiaiag 
^ trf kfdi«g«B elil©rid@.» fli« g©lati«m was reflaxet slewly ia 
a soil flask fitt©4 witli a gmma& glass ©oat©mser ®l©@et toy a 





Sl i- ( 
NUMBER OF METHYLAT/ON S 
FIGr. l l .  MBTHYLATION OF HBr OXIDUED STARCH 
ilQ * 
Sstele K-# Metlioxyi .Soatent asd 't&ms Buiriag MetJaylatioji 
mw ©sMi%e4 Starch, 
dumber of ^ttlOXfl laoreas© of 
metliylations content aetiioxyl Mbb 
$ 
1 31,0 #» •urn 
'M- 4.6 f,5 • 
s S7.8 1.5 
4 
iS" 
ga.s 1.0 l»f § 39.8 1.0 7.0 
40,7 0.9 i.i 
f 41.5 0.0 s*i 
8 42.1 0.6 1»S 
pQwrnv vms soastaEt# fJi© seliatieii ms silver 
©a^ 1>©aat« aa4 ©TaporateA to mf&ms im wone alJ 4^ 0# fii# 
TmMm was @oav#irt«4 t© ba:ri« salts ©f o-afljotiydrat© a©14s 
l>j tieatlag la U.l\ "b&vlwm hf^mx.i§m solatioa at SO^O .until tn® 
tlt©r of tb# soltiti^ n was .©oagtaat-. -fti® water issolttfei© h&rivm 
salts were filter®! off., tioxiA® was pass@t la.!;# %m 
filtrate until neutrfUt 'm& %tm y«smltiag %a3rim.i ©arbonat© 
mm^rn If flltratloa. fto rnqme-om filtrate ^ataialug mtsr-
seltttel© salts mm svaperat^-d to tatfmsm at 60®C in 
ifm-m aM f.i«.«tiottate4 la tte# mmsmr ies©ri¥©4 fe#low* fotal . 
yeeoT«3fy of watei?-».golttl>le aaa water-InsoiaMe "b.aritaa salts 
m&m 11.4 grams. 
{i-r) fraotionatlaa. of the itydTOlysate. A Magrm& 
of tb© fra^tioaation Is Btmwm m %hh followiag pag©, fh© 
wate:r-iasc3lttble tear.iOT salts wmm tiss©lT©4 la tllmt® 
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lijdrocial«sie eeii, filtei-ei, aafi r®fr«Qiplt«te4 by afiilag 
sodium iiytroxlte solution Jagt t# astttmlity# fto Ijariua 
palls -mm filt^rad, off, «.sfe©4 matil free tmm eMorid©# aa€ 
Ti«M gx'ame o.f fraetioa ^{1 :,!>)# 
fii© wat©S'-»6«imMe barium eaJLts mm «feaastiT«ly @xtfa.®t©4 
ia a S6x:lil#t ©xtraet©!*- with, anliydrous aethji al©oii©l» l.*94 
g^ ams. ©f w#r® tmm thm im%hfX 
ftleobol. «xti'a©t« Mimmtlw® eliloiefosi ©xtmetioa ot %he 
r©s,itii@ iiis«>liiMe ia stetiiyl. alcoliol l»i.8 grsas of 
fyaetiea B fli# ywaainde?, InrnMhlm ia ma-tfayi 
aldobol ©Morofofm# taastituted Fraction 1 #f &»59 gifaas. 
CSS..4#|* All fraetiotts gav« ii®gatiTO tests for k©to-li«©ses 
eai gave ©sazossg. 
Fraotloa g, »laM# ia ii®t.fayl aleeliol, gaw s fairlj g:©©4 
test for ^i-oaie aeits* fros two fraetiocfctions tiie data 
I0tta4, Ba|- 25.1^^, g5.2?v| HeOj lf»f» 18»^k 
Baj M.OjS; MeOj Sg.S, 
Oal«a, for Barium diaethylglaettroaat©, 
las S5.0^i; ' %m% iig,8fl. 
Galea# for iiaatliyl ketogluoiiyoiiatej 
mi as.tf; »0t 
. fto aaalya©© i»di©at@ a mot^flgtfsA mmhmi& aeid ©f a 
li@s:ose« 
'ftklm frastioa was ©onvertet te a temeia© derivative by 
qwaatitatif© rea»Tal of til© with, salfmrle and 
treatmemt ©f tli« aqme©ms filtrate witJa a sli exoess of 
braeia® aeeorting t© th® asual pro#«€ttr0» 'fii© teaaiae deriw-
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was purifiet bj ^©erystalliga^iea tmm 05^ ai©©.liol aatil 
©oloTless, tli0G OS®© twom wate^» U*T* E08»gl#., -S3•8®* 
foma,- *©0l iS.S, 13,S, 1^.#| 1^: HgOs 8.,ifi, 
fli© aitx#:g«a ftBt aatiioxfl wlties mm mt @q,ttital.eat aat 
gi.f« m sin® afeoat tk# Sdentitf-of %b@ 4©rivatiy@. 
fte- barium salt *m.g jfsgeaerateft toy tieatiag an at»SQ--as 
&mJMt%Qn mt thm 'feraelae- isrivfttlv# with Mriwa ^tiyi,roxii© f©r 
tar®® .i»mrs« Mtm extraetiag tM® witli ©lilo»fojBi, 
r©2i&fliig til# teftjrim w-ith smlfmri# ©ei4 aai ©¥ap©3?atlag tM 
seltttion %o dryneas ©aly a tract «f organic meit mm 
Til# forties ©f %li« er'tglaal barli» salt with a »%toxyl 
©eataat of tI»S, £2.^ was ©oit*®:rfe:®<3. to the aetftfi ©st®f bi-
refluxiag for 8 tiQurs ia ae^iiyi ai«oliol eoatainiag 2»S^ 
Hffiieogsa ofal^rM® |28S|. A sf^mf was ls©lat«4 hf ©Merofom 
extraction. 
Found, Met! S6,S, 
Calei» f« Dimetlifl aetiii'lgluourojmt#,, ^.Oi 
v.L^n th© est®,!- wm mmtm^ with pMayllirdiPs.zia% ae«rtiiig 
to ,Saitti |2Si}., tt© pli@iiflliya»si4® or mM&zom etystallized omt# 
Ssitii»-s air#«ti6ft.g tm tm fr^payatlcsft of tM p-a4tr©-
"bdagamt© w«.r& appii:#4 %& thm pmpmM.tiQ& of t^lie gg5*i.iiiiti®» 
feenzoat# of th.« above ester. A alattttr© TOstilt®4 wlii©li gav© 
a# ©rjatallia® f^a^tioas# 
Whmi %tm toari«a salt of aetMxyl #©ateat 2g».S# was 
for on® U®mr at bsOq la 11 sulfmrie ae44». reeoav^rtst 
to tiie 'teai-ittffl salt bf aeaag of laulwm eartodaate &M mtm^ t94. 
meaas &t aettifi al«©la©l,. it wmm tliat ose setlioxfl 
gmup (gXm&mMl&j muM he lost, fki® was m&t tb& «a,s@» 
fftwst,. mOt E0.9, • 
flwmfGm aoa.s ©f t&# is |ix®s©fit ia gltteoslti© 
f0fs. f.M aasifsls ©f tfe.© mstliyl #et®3e aat the falltire to 
g&t m d«rl¥atif® ifitfe pti©aylliyteaEla« sil point to'tte abs^see 
•Of BM &MebfA±& gmup* 
fmttioa goltttele ia tbiof-ofoa tet iasolulal« In metbyl 
ia¥© a gm& tmt tm w^oai© a#i4 aai gave redmetioa 
0f soltttioB ©sly ii#atiag £a a@ti# f&is last 
ia4i@at-ei a gluoosM©, f.lie aamifse® te4i©mt@i a aetiifleted 
ao.ao^asi© a#M of « &exos«« 
founa, Ba: S9.a, S9.Cv^| MeO: 19.6, 18,9y,.* 
Oalcd. for Barixxim diineihyi gluauronate, 
Bas 25,0«Sf 
Cem*ersiem <jf tti® fearlm «lt %& tm'mtkjl #gt@r fey 
mm&s 6f iiydrogea im ai#«4iol gs^ e a ayrap*. 
Foimd, M»Ol 37.6, g?.5>. 
Calcd. M©.§| 39,for diiiietliyl setbyl glmetiroaat©* 
fraoti&a %, iiig©ltttel@ ia a©tkfl aleolol m 
gav« no t@st for uroal® aeid @r retaoii^- fb« analyses 
foiat toward dltiasie asMs of fewar tlaaa s,lx ©arboa atoms. 
fomA, Ba: 45.0S'Sj MeO: 9•06, 
ealst* for Itommeth'fl barium glutarat«». 
Ba: 41«6>i; M©0: 9,4fi, 
0al94« for u'miomotiijl bariuta tajftrat®» 
Bat MeO J lO.SSJv. 
Att^apts aa aiaia© a©o©?4iag t© tii® Hirst .aad Jomeg 
{ 1 j j | ps'ote-tiar® gair« aoa^^^rystalliziag syrmfs*, 
A toraela# sslt mms fom®a., y6eyysMlllEeA fmm. 
aa4 t© melt -witfe. €©®oap©.ill;ioa'at Ei8»B4C%» 
romas,: M@ds t«.2, Igi 6.E8, 6.ag .^ 
CJalet. for Dl-bruoittc irioiiQaethjl taiftrst#^ 
mm, 16.3^1 • • HgJ 5.89ji» 
OS TOgeaeyatlag tk@ asid tmm the ^rmsine ierlvative a 
low field of aoii mm ©totaiafei wliieli ©oald m&% fe# «yj@%alli»d» 
freatmeiit mtth solvsBts siaoweA. tliat tli@ aeit was 
©yiglaally a m%s%um m fommA a aixtttr« of aeids teriag r©- • 
g®a®ystisa froa terucin© salt. 
gya.#t.l©a ^ iasdluble ia mt«r feut solBfela is melts, 
»ttt0©4 F@MH^*s goltttioa stTOSglf* ffte. aaai.fs©s point toward 
a juSxtiire of tibasie aeida ©f fewer tiir-a six ©arte® at©®s, at 
least om of wtiieta. is Betliylatet* • .. 
F&tiad, la: St.S, 39.M»#t 5..t§, 
Aa -aeit teras'is# salt (iioaofeyiieiiie'.salt} mm fr#pa.r©.i aat • 
separated fey extsmetiea ©f tli# m.qm.mm solatioa 'witM @iilot*sf©m 
isto tw«3 fracti&ns.. Wmm tlie ®Qm@©m® layer mwe. ©rfstalllz@.4 
two bm#ia« AerivatiTOs,, Aiok «©r© pn$itim4. hf several .r®* 
ery.stall Igatioas fTOm water aai snalj^ift* 
first ©TOp» 1«P. li4-lfS®0| [«] ^ 
Fo«ad» HgOs HeO; lg»f^ (try 1I»4)* 
S©e#.na QTm, M*t» gg7-gS8° Iwltii d^tompositioa);. 
[«] f 
*-
FomA,. IgOi m&Q: 11*^ i&Tf 
Memm  ^ tlit 3.stt#^  ef tlis©e agi's^ t ia aettoexyl #oat@fit 
witli tbat ©f a »a#%ra«ia.« tartimt« (l.l.»4^) tts a©i4 
sslt #f mi& «as pfeparet* fiiis •-4®fiTstive is jost 
Import@4 ia ttm litemtur©* 
femA., 24f-g«® iwitM te#omp«|| [«] ® 




fbs oxid t u i  j-omm 4@¥#lop®4 ia t f a i s  «jrk 
mM tcs wry agefmi tm' stuAftm la lafeorat©^f tk© 
Tariotts pii|-sieal ami tlitisltal eliaages taking pl&m imriag th® 
exMfitioa of mm stmmh* fhem ar« certain aavaatsges la. tbe 
use. ©f ttoe. eleeti-^iytie pmnmB mew tM# aM mmtl& 
:^mmm m ms®i is. %lm stm.mh. ia4iis%.rf». A mm exaet 
#cnit»l of til#. s»aat #f active ox..Mimliig ag«a..t fB3»Am©e4 @an 
"be ami© ia tMe elisetrolfti.© process. b»#tase of tli»a ©as# witfct 
wiiloti til® laaf hm «oatrolle€ mA Wwem 
profimets m-f %© aat witto wmmmTf l5#eaas@ ©f 
til© m&llQT amnut of gait to be wftgti«i. fmrn tmm. tii© eleo* 
tTOiytlsally «xMis©4 strnmh* 
It is b©li®v#€ tbat loss of stafeb iipoa ©xiiatioa i,s to@ 
ia pa.rt %o mmv&l ©f soluble ©xiilg#i terlng tbe 
wasiiiag dperatioa. Altiiougii gwslliag ©xija.rta#ats sliowed. tkat 
the «idi2xn^ a,,aii.t penetrotas 4##ply Imt©- tli@ at&mh .graatil# 
it mm.B ttot .oxitatioa is le^aliaei. to soas ©xtciit ia tli© 
jcsgioBs Mtweeii star«k ©rfstaii-it©s inste&a of o#em»£«g mm 
ail of tfee staysli gmbstsfi#® &%m3l%mmusly* tsealisefi att«-#fc 
of tbi.® aatmre pi^tuces visible mii.ai fisBumm om tite .gmottlas 
am mm mtmm by %im piiotoal®ro6rai>iis» It afp#a.rs tli© 
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pmmm beeatis© hy.fm Mm largest, itera Is the met o-f tli® 
mimmmtrn. 
A ut atsr@ii©s is-ro-tueeft 
fey til# tt»e. of sodima iiyx^ociilorite ia eaeimtg from 
OmOSS %& ©,»&• equivaleat ot eiiloria# .per glue##© aafejfirit# tmit 
it/2 tm ti$ m,8 ««iliiei %y mTtmms ptofsieal 'aat' 
m©ag®'®ii«ts« It m&m at. oa## »©•*«€ tliat aettots worn 
laefciaf, tm ^h^Trntmizlm :®41fiel stareke® aat f©r 
f®ll©wittg t aedlf ieii.'bioas ef stareli.. fMs l#t t@ tli® 
tsvelofaent ©f s#f«rai Mf,revet s©tto4g f#l,l.owiog .tk® 
iiB41fi@atiom Qf s%€roJi, vim.,, tlie use ©f turtoiaitj^ tk® 
gmsasptitoiiity t© iigestioa %|- .«®fbeaa l>®ts*.aafl.as©» tiie-. less 
of 'bi^efriiige.acs© .asi a. mpM tm i,®'t®aiaiag mimlmg 
p©w@ff* S:@v#»l ©t^sr metois of tliferaotarizatioE 4©v@lopM 
^-eeeatlf in ttii® l&horatoTf ^otf BX'iMmll aat Htoa |25,161| w©xe 
a:i«© ejaplo-yeAj. 'fig-.,*', %hm&: T-qt .hot irls^sltf,'. 
riglditf, .gel str«agtli aat ^©itaie. of s#4iii«at.# 
B«.eaia.©® thm ®xisti»g 'tm t@.%®Sfaiaiag the re-teeiag 
pmmmw of sligiitlf solu^ilizsd staiftii produete wtre mt 
tttdstioaaljl® mmmrmj m ©oagminfe, tliere was isf©lof#i 
a fap.ii j.ifjtiiod tm #®t#yaJji£..og tb# r#iii»iiig. p©w«r of sta?«s.M 
frotwtes. fiiis astliot .Sm h&misig %h& s'tai'eb saapl# 
ia feyri#farii€® selatios, aeiAiffiag sad t'.ltra%ing the mAme& 
Imn witfa 0®ri©. lul^ t®. direotl-?. Mmf of tii® tiffieolt-i#® 
of Qthmr a@trl».4s bam !>-©» ®llaiaat©4 aat %tm tixm 
deterataatiea lias h&m gti©rb©ii©4 about tvmutj miamtes from 
•S3 
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©bviouglf eliaagss mmm of tk# glm^cKJ^s® OTits ©f starcli to 
stTrnt-avm wbloii are iiot attacket by Ij^ta-aiiyles®, la eoafiraa-
tl^n of tilts faa-t- is tli© •tigastioa of starefe whi&h ms gelatiaizet 
to mteasiv© &Eiia.tiofi by Mmmime ia tlie 
asomt of ©••§ y#te0®4 4,11® m&ltQm ji©li br S5fi; tkls 
yl@14 ¥#as .gradually deereagei as »» oxMatioa tool 
place uatli, witli o,ny •;.uaiitit|' leyeat tf» ec.uiTaleot.s of feroaim©, 
a© aaitos© «©»ld %e t-rutmeei fioa %tm produet* %'rteS«fc fSiel 
if#f©iPte€ ©xidatloB 6f tfe© F©ttt«iiig #aa-erou9.s ti&d a® effee% 
«.aaylolyti© kytTOlyg-is of star#k feat %t® qma%i%f ©f i#4ia© 
ttsed for %lio oxiti>-tion C0»Go4 #q,iiifal«at f©F glti8«s« miit} was 
saall aa€ Jmst. g-affioieBt to destr®y lilio rstn^siag aetioa 
of B^&WQhm Mm «0iieltt€«d "blist mi.mim groups were 
ji® sigaifioaa©# ia t&© iirfirolyais tef amylaies# flie 4«xtria of 
Bmmu aafi Millar Cttl was |jaxtlall.y s»se®ptiM© t© iiastati© 
kyarolysis mm ttettgk tte tei'aliial gla#«s© milt liat been 
oxMiz«4 t© a fiweairbea a©J.i.- A larger mm^mt of ©xiiation., 
e,«g» swell m Is repiarlet ia tbis ttissis,. ii appax*«atly ae-aessarj 
t© ie.ei'ea#© tii© mtmt ©f ©asymi© i%e®ti©m of star#li» teMa-
tioii %Q the ©xt©at «tiioh. aartetly €@#if«ases tii® 
of stare-ii bas !>©©» -stowii %q Q&mm ie«p-s@t.twd eii.aag#s ia aaay 
©f til© gX'amm moits ef tii@ stareti otialfl* 
fb# •eliaage ia mmsmptihillti t© %©ta-»«uylas© tlgestioa 
©ii,aag©s ©xitatioB payallel t& ttia, eliaag# ©f tti© g#latiiii2-
iag fTOperties of tti# stareli#. fUes® two^ ©ff®@tg w©r@^-8liows 
- im -
Sdwtea,- ?a3?ley and layl®r |226) to l)e 0ori'elat®t». ffa© gelatinls-
lag wm& iieasttret mioroseop'taally. hf 
'til© per eeat of graanles siiowiag -bti® polsFlgation er®s.s. 
nidation lofiefM tiie o®3.atiiii2atioB temperature and eMaged %hm 
at wM©3i. tlie graattle® we«i4 gelatlalme as t&e trnmpmrntwrn 
*ag raised. The correlation of tm«o efforts, vis*, loss 
©f birefriiijienee ajid suseeptibllitf to tigestloB toy feeta-aajla#®, 
»ey j/03stllf to# explained ojt %km Msis &f tlie,-iijdratioa 
#0.paoity of tlie starob. gmm^m* Gxitatlea .lias ©ansei %bM 
graaulas- t© be««se lifAfatsi, f-aai &©iss-©ta»atlf sa.se©pt4fel® %9 
digestioa "bf beta-aiaylas#! mt a longs' 
tim sa-M©« is ii#t vigeoiitj r©§nl,tiBg from m "r©-^ 
#iiall amount ©f osiidBtion is probubly a larg# p&ysieel etiaiag© 
i.iie to a r%ry snjall olieiaical ekaag« ©f tli# gtsi'©li sufestan©©* 
ffe# ia^ysas# ia ^ejrosft tMe iaisiam felat- is 
pmh&%%f a bydratloa effect wiileii yaaaiaM m isaximm. at 
&f #felorii»* eaijtrifaf:ati©ii' tests ea tiie^ 
starsii pastas eljowefi ttiat tli# '•wlBmsltf.&Mimm 'miA aaxlia«s 
eoi'r©l6t@t mith %U» alaiml mA aaxiiial TOlm® »f t&o ^ ewsllea 
gra»ml««» fliis was eoaflmed ¥y mie^seopio ©fes«rfati©as» 
l»i©a sere tfeaa 0»t •©q.y.i'^ a.leat |4.5fi) #f oiiloTlttg- assi tb® 
asml d#@»ss# ia liot fisse.sitf mfsn sest degfadatioas 
•Of ffet©' itas0li BoMftiil# f©ilow©€ pysportiGaal -to tbe saoiiat of 
©xidatioa, fiiis toep is Ylsfoglty was pgi:rall©led Ijj a aeey#ms« 
ia %'lm vQlttiae of tli© s»llen • gieaittil«s and •fef irregala? swelling 
Ml ^ 
mT tislategration af ttoe granules follo'sf;ai by solntioa# 
feliatieii frodjioet « tmifom tscy^ag# is. g©l streag'fch 
aad rigidity ©f raw Btrnmh, %tm latter falilag. off first at a 
rapit i-ate, ttoa at a much mIowbt mt#* Sia© tiiaag© ia slcp© of 
tile rigititf eaFf® #oia@.14©t witfe tii« tot *ia<gosity «xl»» 
Cat 4#5fs oiiloria©liixs is latsrpreted to m®a tiiat, wbil© 
tm let vismmttj Iresistaii#© to flowl la«»as@t pTmmmhlj 
tliTOWGii iiyiratioa waieli allowed ,g:r«s:t©y iw«liiag, tli© 
tresistaatte to 'being tefemst) v^i tti# starek wm rapltly %©isg-
a@st^f#.4 %f iat^raal tisMtegratioa ©f mmU graatile, ly %m 
tiM tiiat degx^a-datioa b#gas %® tati-eas© the li©t •'wimmBitf of 
tit© Mst @f tlie riglAity lisd alrestf fe©ea Am%mf%€» 
fli© internal disintegratian hejoai. tL.li. feiat was bq 
tMt til© i^«smltlng farti#l®s- ia. ea©ti graamls di-d not s««ll 
tet m&mlf crmblea and se^^arated. to goiag 
iiitQ ©olmtl^a* uoli intemal disi»t»gratioa ig 
%el£@t«t t© to© ©piiO'g#i %& tli@ fomsttaa ©f a gt»ag aM rig it 
stared g«3.# 
f#T ©ej-ta:!!! iaittstfial applieatioas stareii pastes are 
fi@sif@i, wiii©i& f®a ^leaf past$« aat are ais© tmm fmm 
•mtmgm&mtlQn -qt asi»St tJseir pm%mm ay® psmaneiitly 
ele&i' |S49|. Ml of %h& el©#tTOlftieallf oxidizei star©iia.g 
were low in taffeiiity, aa lapei'taiit tm% M witli 
til® aljQ.Y® • r©ciiiir©m®iits* Salf a wmtf .giasll. aaomt ©f oxidatioa 



































































































































•bempsreture limit for tiie oxidatiofi of raw corns tare te. was be­
tween 50 aiit S5®e*, 
Iveja- fflor© stsikiag in bringing aMtit exteasi¥© eo-nversiea. 
of gtaifp-k to 'Qle&r and taia pastes with, a .givea aaio'ttat of 
©xiiaat was to© aMitiaa of secliiMi .Hyi?©sld@ b#yo»d 0»4|l. laeli 
lMQmmQa.% of goilia .feytroxlt© t© O.S'aiii O.ifS Mi a large effeot 
•©a the .fieeosity asd i*%ltlty of the ©xitized preda t^. Tm 
BtmQh ©xliizea io the pm-mmB &i 0,6  ^ sodium iijarsxifle list 
less tliaa iialf ae mtioii ilse#sitf ao€ rigidity as tHat oxi4iE©4 
io tile pres«K0« at ©•4fo eotitta lifdrexiie.# ©odiaa 
iiy4K»xiie gelatisizei feli©. gtamii ami iriuioeted' tiiet t.ti© ixppe2' 
liait of alfcalisity f©r tiie ©xi-da,tl©.a «s 1i@tw®©a §••§ aad'O f^^ l 
m€lm, aytlroxlt#. fHis lart^ e -©f sofiiaa l/«.roxid© «a 
tli« mmmm ©f tba sxiAatioa 6gf«®s wl-bfe tiie well-kfiomm swelllsg 
action of aoiiiiiu layaroxido on st^ areli# Fj'ssaMfely tiie hy&mtlm 
mpmltf 0f til© staroh gramiles fi«s b©ea iaeTOase4 hf &mh 
iaeremat ©f sotitna. Myiyoxil#*  ^ fhe resalt^  is that ©f %ti# 
^aibstanse is a«Q®sgible to %h® oxitisiag soltttioa# fJie 
tiyi^ atioa. immmm bas e i^tentlf hmm so gieeat ttiat, 
dtirisg tb© swelling ppooess, tiie gyaaiilar struotur© ii weak@ii@d 
aM produoes l©wer visoositf aiii l©wer rlgMifcj» 
As tk© secoad pfaas® of tiiie tbesis tlio action, of teamia# 
ill .n#iitral ©olutioB apoa s#latiaizea stasati Ms feeea t® 
stmij tii© iieeManlsa of t&e oxidation of star©ti. Previously 














































cS* P* s 
•o 
© }3 O 0 
© Mj 
c 













































® m o c+ 
o t3 ts H pi o 
& # 
8 o 
f n H H-© M 
- MS • 
ttalts* 1$ is assa«®€ to be iiiglily lapro'babl© tliat my aldefejdle 
gTOttps eottlt reaaiii tiaoxltls«4 ia •fc-k© fro-s#ae« IjrssiaXne. 
Aocordiai to tliis wlm all ©f tlie omimm aitimgea r©fre-seats 
tatPB# groups* 
fh.© pro-itt^ tlGB of a©tt--ttpsiii0 atits iia# ¥#©» eeafin^ t by 
ttie s©peration 'tiema. %M of mixtures of toairitia gaits 
dftasie a©Ms of M-gs thm sis mThQ& st-oa®., Att-©apt® ^ • 
eyystalliz® -o^ 'a^ rifatlze tfe© 4iMgl© -s,0it@ liav© m j@% te-©#B 
fiie fi-tseii#® of titoasie aeids in %h@ Jaydrolysati® 
is ia mtth tii© of tii® k@-t©*ai3:ii.s ffeseat 
la %he staroii, wiitoi;. are %f oxidatiT® 
miptmm to freto©© tifeasie: «,si4s #f l#®s tkaii six atoiis» 
ftore i-s a great aiffereiiee b^ etwmn tb© -ef tli# 
t»o tfpes ©f oxidation, that from saw .staroii mA. fmm 
g©latiaiz©4 ataroh,,* fMs' ig"to«st stow bf tli# @Mai«sl aaalj'S#®#, 
ftie tw© g®i?los m%Tlm fsiat, viz*, irli@r«. 0*S ©taiwl^ at 
sf .tolos« was mse4 aai. y®gf#e%-if©Irl T-ii@ 
y-e-tasiiig Taitifis at. foiat *»r@ fti aat S4§ ailllgr«s of 
cooxier pel" .gmia of oxitizsi sta^ eb fmm tie m-m aad g®lat^ iai2-ei 
3»@sfe«tiv®lf*. f.h© tironic aeit -©.ftttvaieats .©f tb© 
r©spe.@tive % ms imm I«5 aai lO.S'/i ip#spe«tiv©ly. fise reiueiag 
pow#x ©si woaie aoi4 etmi-ralent alo.a.© ©Ii0* tlie. great ais-* 
giailarity hmtwmn thm %im tfpm of oxi4ati#a. a.a4 Isear out tfete 
ttoeery %h&t ia tit© oxitatioa ef mm .mtmeh %km oxiiizeA fragiaeats 
6r-@ mluhillzm^ . %y alkali aaA r©a»Tet l»f wasliiag. fiie -sMt© 
IS# 
froa gelatiaim®# was eoapie%®ly ssla^ l© ia ©®it 
watei' .gad Mfl. t© to© f£« solutioa hj alrnholm It 
poss#@s®4|. ©f 'TOttrse, .ao yigidity wiiereaa t-te tmm mw 
stxll exiiibited a iieasmyemM© rigidity aat was iasoltil)!# 
ia eoM water* 
fl:© later \%orJs: of tills tivesis was i.i]e@et-#i t&ward tli® 
<ii®©©¥«ry of metaods of stabilisation of tte labil© 4Br csxiaizeA 
itarsli f©ll©we4 If tiydrolysis aM fraetionatl^ B to eeafifm If 
antnal isolation and iteiitifisatiom tbe fyesss®® of tetttrosie 
msits ani etfeer fiegi'aftatioagl aslfis wlii^ ii bavs b©@a -ooBelmied 
ia tbe preoediag disomssioii -to l». pmumtk 
Hydrolysis of fcM# 4Bs osiAii:®! stardli toy @B2fa©s wag 
fomi to fee iapossifel:©# f-h.# etai*®!-! tia.i feesa hj oxlda*' 
tioa to straotiireg w&itli wer© aott-aigeati'ble hf aay of tiie 
mmymB tri-ea# Sydrolfsis is metHfl mlmtmlle fitytrogea tliloriaei 
a©r#aptaiatloB m& ky^mlysiB fey atBfl aeresttaa ia luidag,; 
&yd»oelii©rt# S0i4, aat as@tylati©a ©f tii# ©slAiget stajesti fall®**' 
fey hydrolysis ia. m#@tl© aeit eoataiaiisg liyirobrosii0 aeii 
all attested to ttie ©xtyeae instability ©f tte© oxidizafi stareM' 
ia fecid solutions aai wr© ia agTO^ aeiit tfitM tli@ well»ica®wa 
teeoffipositiQii of ttsenid aat letaroal© shifts Is &#ii a«€ia 
liS,SOOK' ' 
Stabilizatioa of tb© #xl&lg«t stareli m#l#©ul@ pwim t© 
hjAmlfmiB wag gsttgHt by several aeans, vis«, jreAm@ti©fi ©f tM 
ketGne prepamti©!! of tM# aettifl #.st@y ot' tb# ©ayboxfl 
- ISf 
.g»oufS and foisaibioa of aa osliio on tfe@ kmtem grotips. fieduetioii 
itf liftrogea mev a plstiaua ©:Eide eatslyst ms feprattieal £a 
ttia'fe it ga¥© oaly partial hydroG«aati©a» ffc® yield ©f aetbyl' 
#st€r was to©^ l#w t# ©aoottrage tti© ».«« t^ iis i«rivattT©# Am, 
osia® mm m&Mllf f©ra»t aat ©ff#r@d a s#rtala Memt of 
stability Auylag liydrolysis# A mmmmBtul aetiiylation froeete^ e 
was aeaawhil® sat- was •© be bdemms# it wiilt 
lateel tM fr®e liflroxyl groups of tk# ©xldizei. stareii, tterehf 
giving mmh msm ©videace about its strudttir©*. 
Ifetiifl-atlon of tim ©nitlgetl .stmyoti was ©arried ©m% hf 
diraetiiyl salfat© aii€ alkali^  If so4i«8t aaA mm%byx i&€ii© ia 
litmii mmmmMp toy astlifl leAii# ©a t&e sodlas 4@ifiva'fciv@ ef 
tiie ©xltizet but was -stt@e#s#fttlly sff«et©4 toy aa 
ajsMyirotis fre^ eittX-© wlilek «sei Birii«*s (B4S| reag«atg Isllve? 
oxid© ant m®%iiyl iodide I ©a'tM silver salt &t tlie oxidizsd 
stareli# fhis f-m^ etera ©ste^ iflet tte ©arbesyl groups aad 
sisttltaB-^ oualy methylated- tti© iiydroxyl gr©mps-* 
ll,poB byfiyolysis' aa4 f»etioaati6» tto@r© ware ©btaia©€ 
fearioa salts of laettiflfitet i»aob.asie a©ids of k-#x©s©® wtiiok 
gav# tests for uroal© asids aioag wit.fe fearim salts 
of metiiflatei aai tianiethylatet <ilbS-Ble ae-ite of l«ss tiian -six 
Qaybom at©ias.» It lias fartMei' toesn. siiowa ttet erystalline 
teiiidiu,© teylTatiTes these fraetioas ©an be prepare d. 
Qii t-fc© om- iiasi tlier# -lria,¥@ bsea smwjiiBt#^  tli® Aiffietil" 
tie« &m to iastoLlJ ity of %im ©-Xidizei g-tarsii and its lifdrolyti© 
jLSS •• 
pr©€tt@ts ia aoid eolmtloas# O'roale and k«t0->aeide 
#iilefiy to tMs jHst-ybilitf* Oa ta# ©tiief Mad tti© diffiealties 
.@a#e«at#r04 ia alkali bav® l>©#ii. hy amiij'ii'Otts 
Oa. tlie#r«tieal grounds it is aot at fi^ rst expeetsi 
t^ot alkali wemli liaf# •mm.&M a degraiiag mttmst m mtamh pyoiaets.. 
MxpmMmnts la tills la-M-yatery' wmtf littl© laei'eas# in 
tto raducins .^ wer of Bt&mh is e«id alfcali wUmTem ti©t alkali 
produoeA a la^ g« pmgmsBlm imT&mm In reimeing |>ower ©f tlie 
stsrori, indieatiag liftffoljsis tM#, aUcall* Furtlieraore it is 
ooaacja ^ upe-yleaoe ia metbylationi bf s©ti*a, .feyiie^ xia.© .mat 
aim^ tiiyl salfat© t&at 4is.agir6gatioii ®f stai-eli t© fartl&les of 
mmlXm tt©le#iala]f tafc.©« pla#» Im tiie l-at-©^  stagft# of 
mothylation. Partial mothylatioii, m @iifloy&4 St-aat.liig©r 
aM Huseiaaim does not BMm tlils itt »l«0ttlar 
w#lglit» Stattiiager 8ii.i Sme#as:aa*s eonclus.ioag slismli., tiiefefef#,, 
m% fee appliei %q fmllf m©tliylat#4 stsrelies# It hag alTOaiir 
aiemtionst tliat a@tbfisti0s im tinetfefl smlfat# aa€ alkali 
destTOyxst tli# peoti# a©14 ia apple p«^ ti» ftie 4Sr 
i3XidlE@t s%amh 4i®ettsseA la tills thmls a p©©tle 
a©.it vory ©l©s.«lj aat pesstsste al»st it©atl#-al selmfeilitis® 
before aM after aetnylation, fii« stttiesss of metMflatiem ia 
aiAjdron© aeiia aat thm lasJc of it is ©Iteliii© m@tia are aot 
smrprisiag- in Tisw of tlM a1j©ve stat@aeats.» 
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t* »aiAKX AKD CONCLUSIOHS 
l.-.» m #i®ofcj.'oiytt# ©xidafcias hmmm. 
tor osidlsti® wm-^pmaaA samplsis #f ww 
chlorite • ®» aethod is ooniremlent for atudyinf tte# factors 
toflm«a»# -t&« #f fey 
la alkaline solution. 
i, Th© feasibility of iadviatrial application ®f tii# 
electrolytic process Is discussed aad f«md to depend upoa 
securiag low cost electric power and «t suitable anode to 
pl«c«- tm. pMHwm «##€ ia tM# • sms^m 
w#l^ found to b# uB3atl3faetor"jf. 
• S« 4m M^oved •«ad mpli im 
mlnSxss th® powy of #isd d®iitrlm» b#®a 
developed# la till® a«th<  ^ th# -irii^ ged. Itow is 3»t.as»iid dl-
fey »; m^m tltratloia* For st»rche® 
b| hot or cold aeld or oxidliscd by alkaline iaypoohlorito, 
far fWi- «tair#h«« si^  for' ##dmcl3:^  pmmt 
by this method ^tr«ll#l thos# detemlned If th# l#ng#i* p*©-, 
cedure of Richardson, Illgglabotham ai^d Farrow (§59)# fh® 
tm & d©t«ml»Rtt« li#« #h#rfe»ii®id twvm -fctap«« Swwor* 
t# twenty minutes» Many other modified atarchca saeto m Wm 
©hiwis»t#d «id thla-bolllQg tyjp©# haw "m^rn 
fables «ad graphs ha-r© b©-ea pp'#.«#iat«ii t® «ls®f th# 
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TBL I^OVLB oliaages wbtaSi rmw mrnB.tmx'^  nmdwgoe# dwiag mi£m** • 
tioa* '&mm ^«g®# -w^re l&y »ii8S  ^ i®I 
»tF®agtlj, vis@osity, twtoiiittyif m^mm #f 
i»®«a©tag #i4S5al# 
frajog®n©@« Bipp0v«»at« ia m-mrmX of t#Miai.!pfce#, 
esp#clally In the detemliiatlon of redtiomg power, ©ng^uile 
!#«» #f birefriii^ B@«» m 
#f til© tlieals, 
S* -Oa 'til# 'feii#!.* #f 
olba«r¥e4 -mA recorded oa froa taws <psaati»-
t&tiw deteiraimtion of birefrl»g#iie© twmi tb« e«iap'®i*» 
ttm to«%w#«a ftwi. th@ wlm# 'Of 
m «eimnieal theory of the setion of the oxidizing agent #» 
,i(r##©a%«A* -flii* wItM" 
the obserTOQ cbanges la vlscositj, rigidity and gel a-fe^ngt^ 
of the oxidised starches. 
i» 1M Inflitsw® of mj?io« faetoa?# mmh &» ^at, mXlm-*-
X%nttj0 modlo corre-at density aad salt oonoentration on 
T^wom^tim of m%m.m& rnxmrntm^mh « tM 
coiirse ©f the o-xidation urn# istudled# Sa.lt concentration 
anodle •-oiera'^at density feiiA ao- #ffe6t mimmm mwM. aI^--
Itnity b»d m imvmd ®ff©ot# ll»lt f«r 
el®etr©lytl® oxl^atiois mww0^  ^mm %©%»»«» ^  ajoft »§%• 
•fb® «l»#3r llalt &t alksklinltf m«-'%«%««•» ##t «n€ 
a©!:!* hydroxide • 
* 141 • 
mitotic -mi g®:|jktt« 
#t«rA to uroalo acid groups by brmltie |a aeutral 
toy #«iPli«r ftM*l:|'tt#al ffE) 
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